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ARTERIES FOR THE 
POWER OF THE ATOM 


In Rowe, Massachusetts, the Yankee Atomic Electric Com- 
pany has built one of the first commercial atomic power 
plants in the U.S. 


This engineering marvel, designed to transform the de- 
structive power of the atom into useful electrical energy, 
utilizes no less than 200,000 feet of Simplex wire and cable, 
some of which is exposed to radiation. 


For top performance in all types of installations, utilities 
and industrial companies the world over rely on the prod- 
ucts of Simplex research and development. 


1885 Diamond Jubilee 1960 
75 Years of Leadership in the 
Wire and Cable Industry 


WIRE & CABLE CO. 


Cambridge, Mass. + Newington, N. H. 








Krom strength lo greater strength... 


what’ s your best estimate? 


...@ quiz for refinery men who want to keep posted 










QUESTION 1. In these countries in the sterling area—England, Scotland, 
Ireland and India— how many new oil refineries have been built since the 
close of World War II? 
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QUESTION 2. How many of these refineries have been designed, engi- 
neered and constructed by Lummus? 
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GOOD,*YEAR 


Behind the instrument panel in Goodyear’s ‘‘Banbury”’ 
room, this Goodyear technician is resetting timer relays 





—part of a vast control system that guides with precision 
the mixing of Goodyear’s special tread rubber compound. 


Now PRECISION-BUILT with ELECTRONIC CONTROLS 
..the world’s first 


TURNPIKE-PROVED TIRES 


Now electronic quality control—a 
new way of precision-building a tire 
—has been added to the superior 
materials Goodyear puts into a tire. 
What it means is this: 

1. Up to 25% more safe mileage than 
before. Mixing of Goodyear’s super- 
tough tread compound is controlled 
by electronics. The other major rea- 
son for Turnpike-Proved mileage— 
triple-tempered 3-T Cord (Rayon or 
Nylon)—is built into tires with the 
control of electronics. 

2. New whisper-quiet, cushion-soft ride. 
New chemicals permit us to soften 


GOODSYEAR 





the tread of our tires without sac- 
rificing mileage. Because we have 
rubber that’s softer, yet tougher, 
Goodyear tires now give you up to 
25% more safe mileage than before. 


3. New 3-way sureness on the road. 
Quicker starts—safer stops— better 
car control on turns. Again, this 
Goodyear advance comes not only 
from design factors, but also from 
the precision quality we get from 
electronic controls. 

Without question, these Goodyear 
tires are the finest we’ve ever pro- 
duced. Goodyear, Akron 16, Ohio. 





MORE PEOPLE RIDE ON GOODYEAR TIRES THAN ON ANY OTHER KIND! 








LOTS OF GOOD THINGS 
COME FROM GOODYEAR 


Watch the award-winning “‘Goodyear Theater” on TV every other Monday evening. 
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Please Note in 1985 


From Epwarp R. ATKINSON, ‘33: 


It is unfortunate that after 25 years an 
error in reporting made in the March, 
1935, Review should be repeated (Tech- 
nology Review, March, 1960, page 60). I 
call this to your attention in the hope 
that the March 1985 issue will not repeat 
it once more. 

The last sentence of the note describing 
the asymmetric synthesis of Davis and 
Heggie which reads, “The experiments 
support the belief that plants accomplish 
their asymmetric synthesis by reason of 
the polarized light in which they live” 
was in error, and I suspect that Professor 
Davis may have called this to your atten- 
tion in 1935. 

Plants accomplish their asymmetric syn- 
thesis under the control of enzyme systems 
which are already optically active and rely 
in no sense on the presence of polarized 
light. What your original reporter in- 
tended to say was that the action of polar- 
ized light may have been responsible for 
the first occurrence on earth of an opti- 
cally active system of matter. 
Cambridge, Mass. 


Always Welcome News 


From CHARLES D. AXxELRop, ‘48: 


The quality of The Technology Review is 
too good to allow it to pass without com- 
ment. I find much of interest in each 


jJuNE, 1960 


CAPACITORS now mark the site of 
the new M.I.T.-Harvard accelerator. 
This 6 billion-electron-volt machine is 
described and pictured in the article 
on page 27 this month. 


issue, and have come to anticipate its 
arrival with pleasure. 

Any objective appraisal of magazines of 
its type would surely rank it among the 
leaders, and its staff is to be praised for 
its accomplishments. 

Cincinnati, Ohio 
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This Month The Cover 


The photograph is of a model of 
M.I.T. in the future as envisaged on 
the eve of its centennial. On page 13 
you will find another view of the 
model, and a map showing locations 
of proposed buildings. 


Individuals Noteworthy 4 
Next year’s officers of the Alumni As- 
sociation are elected and Faculty pro- 
motions announced. 


The Trend of Affairs 13 
A Second Century Fund of 66 million 
dollars is announced to enable the 
Institute to meet its increasing re- 
sponsibilities to the nation. 


Photos of New Professors 16 
Talk of Our Times 20 


Dr. Igor Sikorsky foresees a role for 
helicopters in a jet age. 
Aspects of Space Research 21 


Dr. Vannevar Bush, '16, questions some 
of the current proposals. 


The Compton Lecture Series 23 
Dr. André Lwoff cites opportunities 
for physicists in biology. 

Logic in Scientific Writing 24 
The editor of Food Research discusses 
an essential ingredient. 


M.1.T.’s New Accelerator 27 
A pictorial report on a gigantic facility 
shared with Harvard. 

How to Study Mars 30 
An M.I1.T. group proposes a recover- 
able, photographic device. 

When You Judge Architecture $1 


Excerpts from a new book by a former 
Visiting Professor at M.I.T. 


The Tech Nickel Plate 34 
The students’ model railroad has been 
having a good year. 

Books 42 


Reviews of Prof. Walt W. Rostow’s 
work and another PSSC monograph. 


Institute Yesteryears 44 
Items that were news at M.I.T. 25, 50, 
75, and 92 years ago. 

















Individuals Noteworthy 











Photo by Ansel Adams 


The commencement speaker at the 
Institute this year will be Edwin H. 
Land, the Polaroid Corporation’s Pres- 
ident. The ceremony will be at 10:30 
A.M. On Friday, June 10. 


Faculty Promotions 


THE EXECUTIVE Committee of 
the M.I.T. Corporation authorized 
the promotion this spring of 16 
men — they are pictured on page 
16 of this issue—to the rank of 
Professor, and the following to the 
rank of Associate Professor: 

Edward W. Merrill, ’'47, Chemi- 
cal Engineering; 

F. Albert Cotton, Chemistry; 

Frederick J. McGarry, 50, Civil 
Engineering; 

Francis M. Bator, ’49, Davis H. 
Howes, 3d, and John A. Swets, 
Economics; 

Dean N. Arden, Marcy Eager, 
Leonard A. Gould, ’48, Alan L. 
McWhorter, °55, Campbell L. 
Searle, 51, and John M. Wozen- 
craft, 51, Electrical Engineering; 

Arthur J. Boucot and William 
H. Pinson, Jr., '52, Geology; 

Robert E. MacMaster and Har- 
ald A. T. O. Reiche, Humanities; 

Stanley M. Jacks and Edgar H. 
Schein, Industrial Management; 

George E. Backus, Henry P. 
McKean, Jr., and Daniel B. Ray, 
Mathematics; 
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Peter Griffith, ’56, and Henry M. 
Paynter, Jr., ’44, Mechanical Engi- 
neering; 

Robert E. Ogilvie, °52, Metal- 
lurgy; 

George W. Clark,’52, and George 
F. Koster, '48, Physics. 


The Election Results 


AS ITS President for 1960-1961, 
the M.I.T. Alumni Association has 
elected Clarence L. A. Wynd, ’27; 
as Vice-president for two years, 
Thomas F. Creamer, ’40; and as 
members of the Executive Commit- 
tee for two-year terms, Randolph 
Antonsen, ’35, and John L. Dan- 
forth, 40. 

Bennett Archambault, ’32, Rob- 
ert H. Winters, ’33, and Semon E. 
Knudsen, ’36, were chosen as 
Alumni Term Members of the Cor- 
poration, in the balloting which 
ended April 25. 

On the National Nominating 
Committee, Wiliiam H. Barker, ’32, 
will represent District 3; William 
R. Ahvendt, ’41, District 6; and 
Robert C. Meissner, ’43, District 7. 

Warren G. Briggs was chosen to 
represent the Class of 1956, on the 
Alumni Council, and the following 
were re-elected for five-year terms: 
James M. Driscoll, ’96, Willard W. 
Dow, ’01, Edward B. Rowe, 06, 
Emmons J. Whitcomb, ’11, Joseph 
W. Barker, ’16, Henry R. Kurth, 
’21, Chenery Salmon, ’26, Edward 
B. Hubbard, ’31, William W. 
Garth, Jr., ’36, D. Reid Weedon, 
Jr. ?41, Donald A. Hurter, ’46, and 
Charles H. Spaulding, ’51. 


New Posts 


NAMED in the news recently were 
the Alumni whose elections, promo- 
tions, and appointments are re- 
corded below: 

William C. Lynch, 12, as Chair- 
man of the Board, Prophylactic 
Brush Company . Valentine 
Friedrich, Jr., ’22, as Division 
Manager, Watervliet Paper Co., 
Watervliet, Mich. . . . Sargent D. 
Heath, ’24, as Treasurer, The 





Washburn Company, Worcester, 
Mass.; 

Edward A. Saibel, ’24, as Chai- 
man, Department of Mechanic:, 
Rensselaer Polytechnic Institut: 

. . Max Levine,’25, as Presideni, 
Furniture and Bedding Spring In. 
stitute . . . William P. Lowell, Jr., 
’26, as Manager, Technical Liaison 
Sylvania Lighting Products, divi 
sion of Sylvania Electric Products 
Inc.; 

Walter F. Burke, ’29, as Vice 
president, McDonnell Aircraft Cor 
poration . . . Daniel J. O’Connell 
729, as a Trustee, American Inte 
national College; 

Lombard Squires, ’31, Charles B 
McCoy, ’32, and Carl S$. Oldach 
‘41, respectively, as Manager 
Atomic Energy Division, Explo 
sives Department; as General Man 
ager, Explosives Department; and 
as Assistant General Manager, Or 
ganic Chemicals Department, E. I. 
du Pont de Nemours and Company, 
Inc.; 

Alexander J]. Minkus, ’33, as 
Chairman, New England section, 
American Water Works Association 
... Ernest J. A. Greenwood, Jr., 
34, and Edward R. Harris, ’40, re- 
spectively, as Operations Manager 
and as Assistant Chief Engineer, 
Norden Division, United Aircraft 
Corporation; 

Walter K. MacAdam, ’36, as 
Vice-president, American  Tele- 
phone and Telegraph Company .. . 
Webster H. Wilson, ’36, as Presi- 
dent, Hazeltine Corporation, Little 
Neck, N. Y.... Robert E. Benson, 
37, as Vice-president, Equitable 
Life Assurance Society; 

Frank A. Knight, ’38, as Division 
Manager, Eastern Fine Paper and 
Pulp Division, Standard Packaging 
Corporation . .. Howard H. Reyn- 
olds, ’39, as Director of Research, 
Ludlow Papers, division of Ludlow 
Manufacturing and Sales Company 
... Willis H. Yocom, ’42, as Man- 
ager, Wave Tube Development, 
Varian Associates, Palo Alto, Calif.; 

A. Donald Arsem, ’44, as Vice- 
president, Wurlitzer Company . . . 
Roland Benjamin, Jr., ’44, as Vice- 
president, Smyth and Murphy As- 
sociates, New York City . . . Nor- 
man L. Greenman, ’44, as Vice- 
president, Marketing, Rogers Cor- 
poration; 

Russell W. Sloan, ’47, as Man- 
ager, Marketing Planning Depart- 


(Continued on page 6) 
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Head Reom problems are solved by compact 
condensers like this one. Turbine floor to base- 
ment fleer, in this case, is only 20 ft. The Unit 
has 65,000 square feet of condensing surface. 


Triple Lane tube layout, another design feature, pro- 
vides 3 pathways for steam travel, utilizes maxi- 
mum cooling surface and produces higher con- 
denser vacuums for power generating stations. 


Rectangular Cross Section makes C.H. Wheeler Con- 
densers adaptable to nearly any space or condenser 
arrangement because the length, width and height 
of any Wheeler Unit can be varied almost at will. 


Location of air-vapor takeoff speeds steam travel 
and allows steam to penetrate to the peripheries 
of all tubes. It thus improves condenser efficiencies 
and overall power station operation as well. 





and auxiliary equipment 


HOW C.H. WHEELER CONDENSER, DESIGN 
saves space... 





But Wheeler Doesn't limit itself to rectangular de- 
sign. A round cross section worked out better here, 
for example, at the first planned gas-steam turbine 
station ever designed and built in United States. 


improves power generating efficiencies... 





Deaeration of condensate not to exceed 0.01 cc. 
oxygen/liter is available with special Wheeler de- 
signs. Note the Deaerating Bars (1), the Air-Vapor 
Suction Line (2), and Tubejet® Ejectors (3), 


: | and reduces maintenance 





“*Pull-Out’’ Condensate Pumps simplify maintenance 
because entire pumping element, including all 
rotating parts, can be removed without disturbing 
either the pump barrel or the piping connections. 


C. H. Wheeler Circulating Pumps, like Condensate 
Pumps, are easy to inspect and maintain because 


Patented Reverse Flew permits flushing tubes and | 
of “Pull-Out” design. In addition, shafts are heat | 


sheets without shutting down Unit, during full load 
with either or both circulating pumps operating. 
No additional circulating water inlet or discharge 
piping necessary with C.H. Wheeler's Reverse Flow. 


treated alloy steel and impellers are statically and 
dynamically balanced for trouble-free operation. 


C. H. Wheeler has been designing and building condensers since 1903; has developed such features as Dual Bank Design and Reverse Flow. | 


C. H. WHEELER MFG. CO. 


Whenever you see the name C. H. Wheeler on a product, you know it’s a quality product 
Steam Condensers - Steam Jet Vacuum Equipment + Centrifugal, Axial and Mixed Flow Pumps + Marine Auxiliary Machinery + Nuclear Products 
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LINCOLN 
LABORATORY 


invites inquiries from persons 


with superior qualifications. 


SOLID STATE Physics, Chemistry, and Metallurgy 
RADIO PHYSICS and ASTRONOMY 
NEW RADAR TECHNIQUES 


COMMUNICATIONS: 


Techniques 
Psychology 


Theory 


INFORMATION PROCESSING 


SYSTEMS: 
Space Surveillance 
ICBM Detection and Tracking 
Strategic Communications 


Integrated Data Networks 


SYSTEM ANALYSIS 


Research and Development 


LINCOLN LABORATORY 


Massachusetts Institute of Technology 


BOX 28 


LEXINGTON 73, MASSACHUSETTS 














Individuals Noteworthy 
(Continued from page 4) 





ment, Pennsalt Chemicals Corpo- 


ration . . . Lt. Commander Albei 
J. Kelley, USN, ’48, as Agena Ve 
hicle Program Manager, Nationa 
Aeronautics and Space Administra 
tion . . . Martin Lessen, ’48, a 
Chairman of the Department oi 
Mechanical Engineering, Univer 
sity of Rochester; 

William H. Enders, ’50, as Man 


ager, Market Research & Analysis, 
Missile Electronics & Controls Di- 
vision, Defense Electronic Products, 


Radio Corporation of America, 
Burlington, Mass. . . . Morton B. 
Prince, ’51, as Vice-president and 
General Manager, Semiconductor 
Division, Hoffman Electronics Cor- 
poration. 


Honors 


MEDALISTS and recent recipients 
of other distinctions include: 
Robert B. Sosman, ’04, and Stan- 
ley D. Stookey, ’40, respectively, the 
John: Jeppson Medal, in recogni- 


(Continued on page 10) 








H. H. Hawkins 
& Sons, Co. 


236 Washington Street 


Newton, Mass. 


Builders 
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IN ELECTRONICS...AVIONICS...ASTRIONICS 


STEMCO 
THERMOSTATS 


RANK FIRST 
IN 
PRECISION TEMPERATURE CONTROL 



















In today’s military and commercial projects, you 
can’t afford to overlook any one of these important areas: 
Reliability, Size, Availability, Economy. 

And because Stevens is in production now on the 
largest number of different types and styles of bimetal 
thermostats, all these advantages are yours automatically 
when you specify Stemco thermostats. 

ist in Reliability. Proven designs, latest production 
techniques, most stringent inspection procedures. 

1st in Size. Stemco thermostats score in compactness 
and lightness without sacrificing performance. 


ist in Availability. Tooling for most types is in existence. 
Flexibility of design cuts lead time on other types. 


1st in Economy. Mass production of many standard 
Stemco types with hundreds of terminal arrangements 
and mounting brackets cuts your costs. 


*Refer to Guide 400EO for U.L. and C.S.A. approved ratings. TYPE A* semi-enclosed. Bimetal disc type snap 
oenA action thermostats; give fast response to 
temperature changes. Can be made to open 
on rise or close on rise. Single-throw with 
double make and break contacts. Operation 
from -20 to 300°F. Lower or higher tempera- 
tures on special order. Average non-inductive 
rating 13.3 amps, 120 VAC; 4 amps, 230 VAC 
and 28 VDC. Various mountings and termi- 
nals available. Builetin 3000. 
















TYPE A hermetically sealed. Electrically similar to 
semi-enclosed Type A. Various mountings, 
including brackets, available. Bulletin 3000. 













TYPE MX hermetically sealed. Snap acting bimetal 
disc type units to open on temperature rise. 
2 to 6°F differentials as standard. 1 to 4°F 
differentials available on special order. De- 
pending on duty cycle, normal rating 3 amps, 
115 VAC and 28 VDC for 250,000 cycles. 
Various terminals, mountings and brackets 
available. Bulletin 6100. 



















TYPE MX semi-enclosed. Construction and rating 
similar to MX hermetically sealed type. 
Bulletin 6100. 














Sa Wat. TYPE M hermetically sealed. Bimetal disc type, 
; Lataew ty j snap acting thermostats. Also available in 

| semi-enclosed. Operation from -20 to 300°F. 

Lower and higher temperatures available on 
special order. Depending on application, 
rated non-inductive 10 amps, 120 VAC; 3 
amps, 28 VDC. Various terminals, wire leads 
and brackets available. Bulletin 6000. 



















TYPE C hermetically sealed. Aiso semi-enclosed 
styles. Small, positive acting with electrically 
independent bimetal strip for operation from 
-10 to 300°F. Rated at approximately 3 amps, 
depending on application. Hermetically sealed 
type can be furnished as double thermostat 
“alarm” type. Various terminals and mount- 
ings. Bulletin 5000. 











THERMOSTATS 


ESGGOES anvfacturing company, inc. 


P.O. Bcx 1007C, Manselds, Ohio 












Auxiliary Gas Turbines becoming a 
prime power source for industry 


Helmut Schelp, chief engineer, AiResearch Manufacturing Division of 
Arizona, Phoenix, surrounded by typica/ gas turbines now in production 


AiResearch Gas Turbine Engines, 
the most widely used power source for 
the starting, air conditioning, cooling and 
heating of jet aircraft, now are becoming 
a prime power source for industry. 
Easier to maintain because of few 
moving parts, these lightweight gas 
turbine engines develop more horse- 
power per pound of weight and size than 
any other engine. Achieving 
their greatest efficiency 








GTCP 105 + GTP 70-6° 


at maximum speeds, they run on almost 
any fuel and start immediately in any 
weather. 

Future prime power applications of 
AiResearch gas turbines for industry: 
earthmoving equipment; small inde- 
pendent generator plants ; marine use; 
helicopters and small conventional air- 
craft ; emergency power plants; air con- 

ditioning, heating and refrigeration : 
atomic energy (closed cycle gas 


COR’ BRATIO® 
AiResearch Manufacturing Divisions 





ranging in size from 30 to 850 hp. Clockwise from the top: GTC 85-28 
GTP 30-1 * GTP 70-10 * GTU 85-2. 


turbine with atomic energy heat source). 

First to design and develop a success- 
ful small gas turbine engine, Garrett is 
the world’s largest manufacturer of 
lightweight turbomachinery — having 
delivered more than 200,000 units, 
including 9000 gas turbines of all types 
ranging from 30 to 850 hp. Through its 
AiResearch Manufacturing Divisions, 
The Garrett Corporation is now offering 
ihis experience to all industry. 


LOS ANGELES 45, CALIFORNIA @ PHOENIX, ARIZONA 


OTHER DIVISIONS AND SUBSIDIARIES: AIRESEARCH INDUSTRIAL © AIRESEARCH AVIATION SERVICE © GARRETT SUPPLY @ AIR CRUISERS 
AIRSUPPLY-AERO ENGINEERING © GARRETT MANUFACTURING LIMITED @ C.W.MARWEDEL © GARRETT INTERNATIONAL 


THE TECHNOLOGY REVIEW 


Thi 














This is Cabot #2 of a series 


Two Miles of 
Hopper Cars 
add up to 
Better Service 













Cabot’s fleet of special hopper cars for delivering carbon black totals 221 — cars 
enough to make up a train over 2 miles long, with a capacity of 17 million pounds. 
It's the largest fleet of its kind on rails — and it is maintained for a single reason: it 
provides Cabot customers with the fastest, most dependable service available. 


Even if you're not in the market for 17 million pounds of carbon black at the moment, 
the point is worth remembering as an excellent example of the emphasis Cabot puts 
on delivering quality in quantity. From Cabot, you get quality in quantity whether 
you’re buying carbon black, or any of a host of chemicals for industry ranging from 


paint pigments to insecticide raw materials. 


Could one of these quality Cabot materials help one of your products? 


CAB-O-LITE® (Wollastonite) — as a paint pig- 
ment, this versatile, uniform calcium silicate 
has more desirable properties than other 
extenders used singly or in combination. 
Excellent for all types of paint, and for quality 
improvement of all types of ceramics. 

CAB-0-SIL® — this unique airborne silica, in 
extremely small quantities, greatly improves 
an enormous variety of products. Remarkable 
for its unusual combination of properties, it’s 
equally effective as a thixotropic, thickening, 


gelling, suspending, fiatting, reinforcing, 
anticaking, and antislip agent. Used in 
plastics, lubricating oils, greases, paints, 
varnishes, lacquers, rubber, sulfur, insecti- 
cides, pharmaceuticals, cosmetics, and many 
other products. 

PT® PINE TAR PRODUCTS — these versatile 
quality-controlied materials improve the per- 
formance of a wide variety of products, 
including: rubber, paint, cordage, oakum and 
insecticides. 


For complete information, phone or write: 


GODFREY L. CABOT, INC. 125 High Street, Boston 10, Mass. 


(on a -meammon- an 




















Donald W. Douglas, Jr., President of Douglas, 
discusses valve and fuel flow requirements 
for space vehicles with Dr. Henry Ponsford, 
Chief, Structures Section. 


Spaceliners have 
the biggest thirst 
an the universe 


Each 6,000,000 pound thrust rocket 
ship now being planned for manned 
interplanetary exploration will gulp 
as much propellant as the entire 
capacity of a 170 passenger DC-8 
Jetliner in less than 4 seconds! It 
will consume 1,140 tons in the 
rocket’s approximately 2 minutes of 
burning time. Required to carry this 
vast quantity of propellant will be 
tanks tall as 8 story buildings, strong 
enough to withstand. tremendous G 
forces, yet of minimum weight. 
Douglas is especially qualified to 
build giant-sized space ships of this 
type because of familiarity with every 
structural and environmental prob- 
lem involved. This has been gained 
through 19 years of experience with 
missile and space systems. 
Douglas is now seeking qualified 
engineers, physicists, chemists and 
mathematicians for programs like 
ZEUS, DELTA, ALBM, GENIE, 
ANIP and others far into the future. 
For full information write to Mr. 
C. C. LaVene, Douglas Aircraft 
Company, Inc., Santa Monica, 
California, Section N. / 





MISSILE AND SPACE SYSTEMS @ MILITARY AIRCRAFT 
DC-8 JETLINERS &@ CARGO TRANSPORTS 
AIRCOMB® ® GROUND SUPPORT EQUIPMENT 
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Individuals Noteworthy 


(Continued from page 6) 





tion of scientific, technical, or engi- 
neering achievements in _ the 
ceramic field, and the Ross Coffin 
Purdy Award, for the most valuable 
contribution to ceramic technical 
literature, by The American 
Ceramic Society; 

Carl §. Ell, ’11, a Citation for 
“eminent attainment in the field of 
co-operative education,” by North- 
eastern University . . . Alfred J. 
Ferretti, "17, Emil A. Gramstorff, 
"17, and Frederick A. Stearns, ’17, 
Citations for distinguished teach- 
ing, by Northeastern University; 

The late Bernard E. Proctor, ’23, 
posthumous “award of apprecia- 
tion,” by the U.S. Army Quarter- 
master Corps ... Robert R. Peat- 
field, ’28, the grade of Fellow, by 
the American Institute of Electrical 
Engineers; 

Harold T. Smyth, ’36, Alexis G. 
Pincus, 40, William J. Knapp, ’42, 
Willis G. Lawrence,’42, and James 
I. Wygant, 51, the grade of Fellow, 
by The American Ceramic Society; 

Leo B. Moore, ’37, the 1960 Gil- 
breth Medal, by the Society for Ad- 
vancement of Management 
Anthony T. Zaia, ’53, named the 
“Outstanding Young Architect in 
Washington, D.C.,” for his work 
on the new Central Intelligence 
Agency building. 








BUILT BY 


W. J. BARNEY CORP. 











Canada Dry bottling plant 
Maspeth, Queens 


How much of your time and direc- 
tion will you have to give to a new 
building project? Very little if you 
select the right builder. 
Such Companies as: 
Avon Products, Inc. 
Canada Dry Ginger Ale, Inc. 
Consolidated Edison 
New York Telephone Co. 
Chas. Pfizer & Co., Inc. 
have engaged us repeatedly. Proof 
of good service. 
W. J. BARNEY CORPORATION 
Founded 1917 
INDUSTRIAL CONSTRUCTION 
101 Park Avenue, New York 
Alfred T. Glassett, ‘20, President 











In National Academy 


TWO M.L.T. scientists, Drs. Je- 
rome B. Wiesner and Salvador E. 
Luria, were elected to the National 
Academy of Sciences this year. 

Dr. Wiesner now directs the Re- 
search Laboratory of Electronics 
and is Acting Head of the Depart- 
ment of Electrical Engineering. Dr. 
Luria, an international authority 
on viruses and genetics, is profes- 
sor of microbiology. 


Guggenheim Fellows 


RECIPIENTS of fellowship awards 
from the John Simon Guggenheim 
Memorial Foundation for 1960 in- 
cluded several members of the 
M.I.T. Faculty: William Francis 
Brace, °46, Assistant Professor of 
Geology; Martin Deutsch, '37, Pro- 
fessor of Physics; Morris Halle, 
Associate Professor of Modern 
Languages; Gyorgy Kepes, Profes- 
sor of Visual Design; Chia-Chiao 
Lin, Professor of Mathematics; 
Hartley Rogers, Jr., Associate Pro- 
fessor of Mathematics; and Herbert 
Henry Uhlig, °32, Professor of 
Metallurgy. 


Faculty Activities 


PROFESSOR’ of Mathematics, 
George B. Thomas, Jr., was the first 
E. E. Lafaye Memorial Lecturer at 
Loyola University in April . 

Theodore Davidge Lockwood, As- 
sistant Professor of History, will 
become Associate Dean of the Fac- 
ulty and Professor of History at 
Concord College in Athens, W.Va., 
in July . Victor F. Weisskopf, 
Professor of Physics, presented the 
Dannie Heineman Prize in Mathe- 
matical Physics to Dr. Aage Bohr, 
at the spring meeting of the Ameri- 
can Physical Society in New York. 


New Sloan Fellows 


FORTY-FOUR business executives 
between 30 and 39 years old have 
been chosen to be 1960-61 Sloan 
Fellows at M.I.T. They are: 

Keith B. Bennett, Interna- 
tional Business Machines Corp.; 
Jimmie R. Bowden, Continental 
Oil Co.; John B. Carnahan, H. J. 
Heinz Co.; Robert D. Clarke, Seis- 
mograph Service Corp.; 

Nanabhoy Davar, Davar’s Col- 
lege of Commerce; William E. 

(Concluded on page 36) 
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Regular price for shirts 3.98 . . . for Patronage Refund Too 
pajamas 4.25. 8% or 10% 
Oxford Broadcloth Broadcloth 
SHIRTS SHIRTS PAJAMAS 
White or blue White only Blue, tan, or gray 
Button-down collar Regular collar Coat or middy styles 


At regular prices, Dunster Shirts and Pajamas are an extra fine value, selling well below 
the manufacturer's recommended price . . . plain oxfords, white 4.25, blue 5.00. At the 
sale price, they are truly super-values. Plan your shirt and pajama wardrobe now at these 
extraordinary prices and be assured of long wear, style, fit, fine quality fabric and excellent 


tailoring. Use the order form below . . . today. 





ORDER FORM 


IMPORTANT .. . PLEASE NOTE . . . When ordering shirts give quantity, shirt 
wanted, neck size, sleeve length and color. When ordering pajamas give quantity, 
style, size and color. Handling and shipping charges: New England states free, 
other states east of the Mississippi 35 cents per order, states west of the Mississippi 
50 cent per order. 
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AN OUTSTANDING PUBLISHING ACHIEVEMENT 


A quick, 

efficient guide 

to the world literature 
” since 1940 


RETRIEVAL GUIDE TO 
THERMOPHYSICAL PROPERTIES 
RESEARCH LITERATURE 


Edited by Y. S. Touloukian 


Thermophysical Properties Research Center 
Purdue University 


Ten thousand scientific and technical research papers have been coded as to property, 
substance, subject, language, physical state, etc., and the information stored on mag- 
netic tapes of a computer at Purdue University. The thermophysical properties of 
14,500 substances are reported. This work represents the print out of a special com- 
puter program and will provide the engineer, scientist, or reference librarian with 
quick access to the world literature on the following seven thermophysical properties: 
thermal conductivity, thermal diffusivity, diffusion coefficient, specific heat, viscosity, 
emissivity and Prandtl number. 


Thermophysical 
Properties 
Research 


Center 
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Founder 
Sponsors 


VOLUME 1 


The Three Book Set 
(10,000 bibliographic 


references) 


OFF PRESS: August, 1960 


List Price $120.00 


The Thermophysical Properties Research Center of Purdue University has been 
in operation since January, 1957. Its activities include the search of the world 
literature on thermophysical properties and the preparation of tables of “most 
probable values” for these properties. The work of this highly specialized Center 
has been made possible through the sponsorship of the following twenty-eight 
major organizations: 


AMERICAN IRON AND STEEL INSTITUTE THE INTERNATIONAL NICKEL COMPANY, 
AMERICAN MACHINE AND FOUNDRY Inc. 
COMPANY JOHN B. PIERCE FOUNDATION 
APPLIED PHYSICS LABORATORY LEEDS AND NORTHRUP COMPANY 
AVCO CORPORATION LOCKHEED AIRCRAFT CORPORATION 
BABCOCK AND WILCOX COMPANY THE MARTIN COMPANY 
BELL TELEPHONE LABORATORIES, Inc. McDONNELL AIRCRAFT CORPORATION 
CALIFORNIA RESEARCH CORPORATION NATIONAL BUREAU OF STANDARDS, 
CONVAIR Cryogenic Engineering Laboratory 
DOUGLAS AIRCRAFT COMPANY, Inc. NORTH AMERICAN AVIATION, Inc. 
ESSO RESEARCH AND ENGINEERING OFFICE OF NAVAL RESEARCH, Power 
COMPANY Branch 
FAIRBANKS, MORSE AND COMPANY THE RAND CORPORATION 
GENERAL ELECTRIC COMPANY SPACE TECHNOLOGY LABORATORIES, Inc 
GENERAL MOTORS CORPORATION, Allison — 


Division STANDARD OIL COMPANY (indiana) 


GENERAL MOTORS CORPORATION, Harrison U. S. NAVAL ORDNANCE TEST STATION 
Division WESTINGHOUSE ELECTRIC CORPORATION 
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The Second Century Fund 


TO FULFILL its national responsibilities, the Massa- 
chusetts Institute of Technology publicly announced 
an appeal last month for a “Second Century Fund” of 
66 million dollars. More than 27 million dollars al- 
ready has been given, and the campaign for the re- 
mainder will reach its climax next year during the 
celebration of the Institute’s centennial. Alumni, in- 
dustry, foundations, parents, and friends are being 
asked to contribute. 

James R. Killian, Jr., '26, Chairman of the Corpora- 
tion, and Julius A. Stratton, 23, President, announced 
this program to advance “from strength to greater 
strength” after a long and searching inventory of 
M.1.T.’s resources for future effectiveness. Alfred P. 
Sloan, Jr., "95, is the honorary chairman of the Second 
Century Fund. John J. Wilson, ’29, 65th President of 
the Alumni Association and Secretary of the Corpora- 
tion, is the Fund’s general chairman. 

The sum to be raised is one of the largest ever 
sought by a university. It will be used to construct six 
new buildings and, more importantly, Dr. Killian said, 
in bold measures to adapt education and research to 
the demands of a new era. All five of the Institute’s 
Schools, and five new centers for graduate study and 
research, will be beneficiaries of the fund. It also in- 
cludes provisions for strengthening the residential sys- 














tem, support of basic research, funded professorships, 
and increases in resources for student aid. 


The Challenge 


In announcing the Second Century Fund, Dr. Killian 
and Dr. Stratton, pointed out that: 

“We live today in a world of increasing complexity, 
change and competition. It is a time of challenge to 
American leadership. From its pivotal position in in- 
ternational affairs, the United States stands responsible 
for the security of the Free World. This is a great 
trust. It requires sustained economic, military, and 
moral strength. It requires steady advance to a higher 
performance in all aspects of our national life. 

“Throughout the world in underdeveloped coun- 
tries we see the ‘revolution of rising expectations.’ In 
terms of its own legitimate expectations, America too 
is still an ‘underdeveloped’ country. Yet if we keep our 
science and technology vigorous and creative, we can 
build a stronger society. We can move to higher levels 
of health and economic achievement. We can steadily 
increase our investment in people, and in their growth 
and self-fulfillment. 

“This combination of international responsibility 
and internal opportunity constitutes the central chal- 
lenge to America today. It is in the face of these re- 
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quirements that the Massachusetts Institute of Tech- 
nology must direct its course. 

“Explosive developments at the frontiers of science 
invest our responsibility with a special urgency. We 
have a special obligation to educate students for lead- 
ership in the physical and social sciences, in engineer- 
ing, in architecture, and in management. America 
properly looks to us to show the way. By realizing our 
full potential, we will meet that obligation. It is in- 
cumbent upon us, as never before, to pace and not to 
follow. This is our mission as we enter our second cen- 
tury.” 


The Schools and Centers 


The needs of the Institute’s five Schools which the Sec- 
ond Century Fund will meet are: 


School of Engineering $9,000,000 
School of Science 3,000,000 
School of Humanities 2,500,000 
School of Architecture and Planning 1,000,000 
School of Industrial Management 1,000,000 


These amounts, constituting one-fourth of the total, 
will be used for the improvement of curricula, meth- 
ods, and laboratory facilities. 

For five interdepartmental centers for graduate 
study and research, $24,500,000 has been earmarked 
as follows: 

Center for Aeronautics and Astro- 

nautics $4,000,000 


Center for Earth Sciences 6,000,000 
Center for Materials 6,000,000 
Center for Communications Sciences 4,500,000 
Center for Life Sciences 4,000,000 


These are critical areas in which concentrated efforts 
are urgently needed, and in which the Institute al- 
ready has a distinguished record. Plans call for the 
construction of new buildings for these centers. 


For Good Education 


Dr. Stratton explained the allotment of the remainder 
of the Second Century Fund in these words: 

“M.IL.T. has built only one new dormitory in the 
past 29 years. Since not only the classrooms and labo- 
ratories but the entire environment is important to 
good education, we must raise 12 million dollars for 
student facilities. Half of this will be used in the crea- 
tion of a center for graduate students by remodeling 
existing buildings. The other half will go to under- 
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graduate facilities — the remodeling of old dormitories, 
the construction of a new student center, and the ex- 
tension of athletic facilities, including building of a 
new boathouse. 

“M.1I.T. receives substantial support from Federal 
agencies for the support of research, but of necessity 
the greater part must be directed toward specific 
projects. There is need for funds to support basic re- 
search — the kind of research that can have no imme- 
diate application but which in the long run may 
produce the greatest good for the world. We have ear- 
marked six million dollars for this purpose. 

“Maintaining the high quality of our Faculty is one 
of M.I.T.’s greatest problems, for salaries in education 
have lagged at a time when the cost of living has been 
spiraling upward. Our situation is more difficult than 
that of many colleges in that the competition of in- 
dustry for men of high caliber in science and engineer- 
ing is very keen. With four million dollars we wish to 
endow at least eight professorships for first-rank men. 

“We have had to increase M.I.T. tuition in order 
to make ends meet. The parents of some of our stu- 
dents can afford to pay high tuition, but many cannot. 
In democratic America it should be possible for any 
student of outstanding ability to attend M.I.T. No 
qualified young man or woman should be denied an 
education for lack of funds. We will need three mil- 
lion dollars to augment our resources for scholarships 
and loans.”’ 


For the Coming Century 


During its first century, Dr. Killian noted in an- 
nouncing this campaign, “M.1.T. has produced many 
generations of engineers, scientists, architects, and in- 
dustrial leaders and has established a reputation for 
excellence. But even before the second century is upon 
us we are faced with responsibilities in a world that 
is very different from the one we have known in the 
past. We must not fail to adapt ourselves to the new 
circumstances.” 

In the School of Engineering, a grant from the Ford 
Foundation already has made it possible to begin 
adapting the educational program to the demands and 
consequences of our expanding technology. A new 
pattern of engineering education is emerging with 
new standards of excellence. 

In the School of Science, adventurous thinking 
about educational methods and content is critically 
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needed, too. The Institute needs laboratory equipment 
which will contribute effectively to the teaching of 
present-day science. Every modern means of presenting 
subject matter must be assayed, so that the school may 
develop the ability to teach larger numbers of stu- 
dents, to teach them more thoroughly, and still excite 
them with the freshness and relevance of their sub- 
jects. 

In the School of Humanities, the Center for Inter- 
national Studies, which has been sustained largely by 
short-term foundation grants, needs long-term financ- 
ing. The school also will require in the future addi- 
tional teachers of highest quality, more funds for grad- 
uate fellowships, more library materials, and funds to 
free its present Faculty for research in humanistic 
studies in a technological environment. 

The School of Architecture and Planning feels a 
special responsibility for new advances in research 
and teaching to meet the challenge of urban problems. 
It will use its share of the Second Century Fund to 
improve its curriculum, especially in subjects related 
to engineering, and to establish the first laboratory in 
the United States for stress analysis of three-dimen- 
sional structures. 

The School of Industrial Management, which in 
less than a decade has become one of the leading busi- 
ness schools of the nation, considers fellowships and 
funded professorships a primary need, and will soon re- 
quire more space. 


The Research Centers 

Experience has shown that a collaborative effort on 
the part of scientists and engineers from related fields 
is the best approach to many scientific problems. The 
five centers for which support is being sought will 
make this approach possible. 

In the Center for Earth Sciences, for example, re- 
searchers and graduate students in geology, geophysics, 
meteorology, and oceanography will work together on 
problems concerned with the earth, its ocean, and its 
atmosphere. The gift of Cecil H. Green, 23, and Mrs. 
Green, announced a year ago, has been increased to 
$6,000,000, and a new building will be erected for this 
center. 

The Center for Aeronautics and Astronautics will 
have facilities for advanced studies required by the 
space age in such areas as the design of missiles, satel- 
lites and space vehicles, for research in new kinds of 
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propulsion, and studies of the physics of the atmos- 
phere and the solar system. 

The Center for Materials will bring together work 
in which more than 400 graduate students and 100 
professors already are engaged. Research on the atomic 
and molecular level has been responsible for many re- 
cent technological achievements, but the economic 
health of the country requires further developments 
and men trained in materials technology. 

The Center for Materials and the Center for Com- 
munications Sciences, which was organized two years 
ago, will share a new building. The latter will include 
several hundred mathematicians, electrical engineers, 
psychologists, and others studying communications in 
the human brain as well as in computers and other 
man-made systems. 

The Center for Life Sciences will be housed in a 
major addition to the John T. Dorrance Building. 
M.1.T. is now one of the principal centers for bio- 
logical research on the molecular level, particularly in 
studies related to viruses and cancer, and for many 
years has been strong in research regarding food and 
nutrition. 


Contributions Already Made 


Members of the M.I.T. Corporation already have 
pledged more than 13 million dollars to the Second 
Century Fund. Gifts which have been announced pre- 
viously in The Review include those of the Ford 
Foundation, for advancement of the School of Engi- 
neering, $9,275,000; Cecil H. Green, ’23, and Mrs. 
Green, for the Center for Earth Sciences, $6,000,000; 
and an anonymous commitment for a women’s dormi- 
tory, $1,500,600. 

“All of us associated with the direction of the Sec- 
ond Century Fund fully realize that we undertake a 
task of large proportions,” says Mr. Wilson, its general 
chairman. 

“Our program, therefore, will be directed toward all 
those having an interest in M.I.T. Those receiving the 
most direct and personal benefits— her Alumni, and 
parents — will be carefully solicited. We will seek the 
significant support of the world-wide business and in- 
dustrial community. All have benefited from M.1.T.'s 
tremendous resources, from her many contributions to 
their individual interests, and from the great gener- 
osity of her many earlier benefactors. Each will have 
an opportunity to support the Second Century Fund.” 


15 








Promoted 


H. Ashley, ’48 
Aeronautics & Astronautics 


J. F. Elliott, 49 
Metallurgy 


D. J. Rose, 50 
Nuclear Engineering 


C. L. Svenson, *19 
Mechanical Engineering 
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B. L. Averbach, ’47 
Metallurgy 





T. S. Gray, ’29 
Electrical Engineering 





D. P. Shoemaker 
Chemistry 





G. B. Thomas, Jr. 
Mathematics 





W. F. Bottiglia 
Modern Languages 





Y¥. W. Lee, ’27 


Electrical Engineering 





L. D. Smullin, ’39 
Electrical Engineering 


L. Tisza 
Physics 


to the Rank of Professor 





P. Elias, 2-44 
Electrical Engineering 


L. W. Pye 
Economics & Social Science 





M. W. P. Strandberg, "48 
Physics 





F. M. H. Villars 
Physics 
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Communications Symposium 


Planned for Alumni Day 


MONDAY, June 13, will be Alumni Day at M.LT. 
The program will feature interdepartmental tours in 
the forenoon, a luncheon in the Great Court, a sympo- 
sium in the afternoon on “Communications in Man 
and Machine,” and a performance after the annual 
banquet by the André Eglevsky Festival Ballet. 

President Julius A. Stratton, ’23, will speak on the 
Institute’s plans for the future following the buffet 
luncheon. Jerome B. Wiesner, Director of the Re- 
search Laboratory of Electronics and Acting Head of 
the Department of Electrical Engineering, will be the 
moderator of the symposium. 

Participants in this discussion, and their topics, will 
be: Claude E. Shannon, ’40, Donner Professor of Sci- 
ence, “The Transmission and Processing of Informa- 
tion”; Walter A. Rosenblith, Professor of Communi- 
cations Biophysics, “Sensory Communication in Man”; 
Patrick D. Wall, Professor of Physiology, “Touch, 
Pain, Itch, and Temperature”; and Jerome Y. Lettvin, 
’47, Visiting Associate Professor of Physiology, “The 
Eye.” 

Dr. Wiesner is chairman of the group in charge of 
M.I.T.’s new Center for Communications Sciences; 
Dr. Shannon is one of the world’s leading authorities 
on information theory; Dr. Rosenblith is noted for his 
studies of electrical activity of the nervous system; Dr. 
Wall has been studying the way in which the brain 
learns about events in the skin; and Dr. Lettvin will 
show how the eye of the frog may contribute to our 
understanding of man’s optical system. 

Performers in the ballet program that evening in 
the Kresge Auditorium will include Melissa Hayden 
and Edward Villella of the New York City Ballet, and 
the program will feature the premiére of a new ballet, 
Soirée Musicale, by John Taras. 


Class Reunions 


TWELVE M.L.T. classes will have reunions June 10 
to 12, the weekend preceding Alumni Day, at the fol- 
lowing places: 

1905 — Wequassett Inn, East Harwich, Mass. 

1908 — Melrose Inn, Harwich Port, Mass. 

1910 — Charterhouse Motor Hotel, Waltham, Mass. 

1915 — Snow Inn, Harwich Port, Mass. 

1920 — Chatham Bars Inn, Chatham, Mass. 

1925 — Chatham Bars Inn, Chatham, Mass. 

1930 — Oyster Harbors Club, Osterville, Mass. 

1935 — Baker House, M.1.T., Cambridge, Mass. 

1940 — Chatham Bars Inn, Chatham, Mass. 

1945 — Snow Inn, Harwich Port, Mass. 

1950 — The Curtis Hotel, Lenox, Mass. 

1955 — Woodbound Inn, Rindge, N.H. 


Commencement Exercises 

THE INSTITUTE’S commencement exercises will be 
at 10:30 a.m. on Friday, June 10, in the Rockwell 
Cage. Dr. Edwin H. Land will give the commencement 
address. If weather permits, a luncheon will be held 
after the ceremony in the Great Court. 
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Whirlwind I Is Graduated 


TO GET Whirlwind I out of M.LT., a big hole had 
to be cut in the side of the Barta Building. Fifteen of 
the historic computer’s 40-foot-long racks then were 
shoved out, lowered by a crane to a flat-bed truck, and 
carted off to a First Naval District storage building in 
Boston’s South End. The Wolf Research and Develop- 
ment Corporation has purchased the famous big ma- 
chine, and plans to house it later on in a new building, 
for further work on military contracts. 

Even though the main racks were not disassembled, 
Albert V. Shortell, Jr., '50, Vice-president of the Wolf 
Corporation, estimated that 50,000 separate wires were 
disconnected, labeled, and logged to prepare the com- 
puter for being moved. 

Many members of the new owner’s staff worked with 
Whirlwind I while seeking advanced degrees. Even 
though outmoded now, the machine still is considered 
suitable for such tasks as processing radar data on a 
large scale for meteorological studies. 





A School To Be Beaten 


“BEAT THE INSTITUTE?” is a phrase heard 
among the college set at Cambridge and Boston, 
where the Massachusetts Institute of Technol- 
ogy, Harvard University, and Boston University, 
stand on the banks of the placid Charles River. 
The phrase has the ring of a collegiate yell. It 
sounds as if it might be used by the Harvards 
as they cheer their oarsmen in a contest with the 
M.I.T. crew in one of those bright spring scenes 
complete with pretty girl friends waving pen- 
nants on the banks of the river as the racing 
shells speed past. 

Alas, it isn’t so. “Beat the institute” is a phrase 
used mostly by undergraduates at the institute 
itself. They repeat it to themselves with deter- 
mination late at night as they study for a quiz. 
They print it on their notebook covers. It repre- 
sents a goal to them and they use it to describe 
their progress. 

A conversation between two undergraduates 
at M.I.T. might go something like this: 

“What’ve you been doing lately?” 

“Not much. Just hitting the books, trying to 
beat the institute.” 

Or, writing home, a freshman might state with 
some pride, “I’ve got a tough schedule this term, 
but I’m beating the institute so far.” 

That the phrase exists would seem to indicate 
there is something different about M.1I.T. College 
students don’t ordinarily talk about “beating” 
their school. But attending M.I.T. is something 
of a contest, the students say. The question to 
be resolved in this contest is whether the student 
can beat the stiff academic demands of the school 
and go on to graduate... . 

For young men compelled by curiosity, there 
is hardly any limit to what can be learned at 
M.L.T. 

— Rosert SANForD in the United Aircraft 
Corporation’s quarterly magazine, Bee-Hive. 
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A NEW BOATHOUSE is one of the buildings proposed by planners of the Institute’s growth. The need for this has 
been emphasized editorially by The Tech this year. This is a sketch of such a structure on the Charles. 


Sloan Fellows in Europe 


After Washington Meetings 


M.1.T.’s Sloan Fellows moved their classroom to Wash- 
ington for a week in March. This was a highly mobile 
classroom, now meeting in the old U.S. Supreme Court 
Chambers, now in the House Ways and Means Com- 
mittee Room, now in the Council Room of the AFL- 
CIO, and later in the Board Room of the Federal 
Reserve Board. The Sloan Fellows’ faculty during this 
week included Vice-president Nixon, Secretary of the 
Treasury Anderson, Secretary of Labor Mitchell, As- 
sociate Supreme Court Justice William O. Douglas, 
and AFL-CIO President George Meany. 

These Sloan Fellows are 45 executives, averaging 35 
years of age, selected by their companies and by 
M.I.T., who now are nearing the end of an intensive 
year of study. In addition to their heavy academic 
load, during their year they have visited industrial 
plants employing advanced technologies in the Mid- 
west, and spent a week in conferences with financial 
and industrial leaders in New York. 

The Sloan Fellows are invariably surprised at the 
close inter-connectian between the subject matter of 
their year’s study at M.I.T. and policy formulation 
in Washington. Their study of monetary policy leads 
inevitably to the doors of the Secretary of the Treas- 
ury and the Chairman of the Federal Reserve Board. 
Their study of taxation focuses ultimately on the 
activities of the House Ways and Means Committee. 
Their analysis of labor-management relations policy 
invariably leads them to the Secretary of Labor and 
the Chairman of the National Labor Relations Board. 
Their interest in anti-trust legislation brings them 
ultimately to the Anti-Trust Division in the Depart- 
ment of Justice. Their understanding of these subjects 
is immeasurably heightened by the opportunity to 
meet face-to-face in Washington with government offi- 
cials and political leaders. These are not in any sense 
formal lectures or briefings. They are informal meet- 
ings in which the Fellows are privileged to ask ques- 
tions on any phase of policy or its execution and 
on which they invariably receive comprehensive and 
candid answers. One interesting by-product of this 
week-long visit of the Sloan Fellows to Washington 
is a highly favorable impression of the competence and 
dedication of the top officials of our government and 
the wish to spend a year or two on an assignment in 
Washington to learn in greater depth the operation 
of our government. 
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During this year’s visit, the Sloan Fellows met at 
lunch with NLRB Chairman Boyd Leedom, NASA 
Administrator T. Keith Glennan, FTC Chairman Earl 
Kintner, AEC Deputy General Manager Robert Hol- 
lingsworth, and Civil Rights Commission Director 
Gordon Tiffany. Other illuminating sessions were held 
with Agriculture Under-Secretary True D. Morse, FAA 
Administrator Pete Quesada, Congressman Wilbur D. 
Mills, French Ambassador Herve Alphand, German 
Commercial Consul Albert Ernecke, Assistant Attorney 
General Robert Bicks, Deputy Secretary of Defense 
James H. Douglas, Governor C. C. Balderston of the 
Federal Reserve Board, Deputy Assistant Secretary of 
State Edwin Martin, and Executive Assistant Director 
of the Bureau of the Budget William D. Carey. 

Between the completion of their classes in late May 
and the receipt of their master’s degrees in June, the 
Fellows were to make a field trip to Europe to: 

1) Study at close range the meaning of the Euro- 
pean common market to the U.S. 

2) Observe, assess, and learn from European prog- 
ress in management and technology. 

3) Broaden their understanding of the total envi- 
ronment of their firms, and strengthen their awareness 
of European culture, institutions, and attitudes. 

Their plans called for visits to England, France, 
Belgium, and West Germany, and meetings with Dr. 
Ludwig Erhard, German Minister of Economics; Dr. 
Walter Hallstein, President of the European Economic 
Community; M. Jean Monnet, President of the Action 
Committee of the United States of Europe; and several 
members of the British Cabinet. Several of Europe’s 
most modern plants also were on their itinerary. 


The Engineers’ Opportunity 


IF THE ENGINEER aggressively plays his proper 
role in exploiting new technical knowledge, he will 
gain more prestige than ever before, Professor T. Wil- 
liam Lambe, '44, of the M.I.T. Department of Civil 
and Sanitary Engineering predicted in an Engineers’ 
Week talk this year at Wilmington, Del. But, he con- 
tinued, “if the engineer does not move he will become 
a second-class technician, a servant on the one hand 
to the business school graduate, who makes the policy 
decisions, and on the other hand to the scientist, who 
understands and can use the new knowledge.” 

He urged fellow engineers, therefore, both to as- 
sume more “leadership in our increasingly technical 
life,” and to “recognize the need for excellence” in 
academic and research centers. 
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A National Award 
For the Alumni Fund 


FOR ITS “distinguished achievement in the develop- 
ment of alumni support,” M.1.T. has been named a 
winner in the 1959 Alumni Giving Incentive Awards. 
The Institute shares top honors among private univer- 
sities with Tulane. 

To recognize the accomplishments of alumni in 
support of their colleges, the American Alumni Coun- 
cil last year inaugurated the Incentive Awards pro- 
gram. It is designed as a stimulus to broaden the base 
of support for higher education. Launched with a 
grant from the United States Steel Foundation, the 
Council administers the awards on behalf of Ameri- 
can business and industry. 

“We are witnessing today a growing relationship 
between corporate giving and alumni giving to edu- 
cation,” said Dr. William W. Whitehouse, then Presi- 
dent of the Association of American Colleges, as he 
inaugurated the program last year. “If our own gradu- 
ates do not believe in their colleges and back up that 
belief with their gifts, why should business and indus- 
try be asked to contribute?” On the same occasion 
Paul W. Kearney of the U. S. Steel Foundation said 
of alumni: “Their potential for coming to the aid of 
higher education is enormous.” 

The Institute’s award was made on the basis of all 
alumni giving during the year 1958-59, but especially 
because of the great strides made in the Alumni Fund. 
The record 1959 Fund to which 15,131 Alumni gave 
$575,499 — increases of 13.5 per cent and 29 per cent, 
respectively, over the year before —climaxed a three- 
year period of growth almost without parallel in the 
history of alumni funds. It was attributable partly to 
the institution and development of a personal solici- 
tation program that increased the number of Alumni 
actively working for M.I.T. through the Fund from 
less than 100 to nearly 3,000. 





THE OLIVE BARNARD Memorial Room was dedicated 
by the School of Industrial Management on Parents’ Week- 
end. The speakers were Dean Emeritus E. P. Brooks, '17, 
Dean Howard W. Johnson, Professor Erwin H. Schell, ’12, 
and David N. Ness, 61, President of the Industrial Man- 
agement Association. The wall hanging shown in the photo 
is an artist’s print on linen by Henry Moore, and was a 
gift from Max Wasserman, °35. 
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The American Alumni Council's Assistant Director, David 
M. Thompson, presented its Alumni Giving Incentive 
Award, and a check for $500 to President Julius A. Stratton, 
°23, in his office at the Institute on April 25. 


The award carries with it a prize of $500 each to 
M.I.T. and Tulane. Five colleges were given honor- 
able mention: Princeton, Stanford, Vanderbilt, North- 
western, and College of the Pacific. This is not the 
first time the Institute has been honored by the Amer- 
ican Alumni Council. In 1955 M.I.T. was given the 
top Fund Raising Award for the Alumni Fund's 
direct-mail program of that year. 


Cosmic and Personal Puzzles 


AT THE M.1LT. Alumni Council’s 345th dinner on 
April 25, Bruno B. Rossi, Professor of Physics, spoke 
about cosmic rays, and William Speer, Associate Dean 
for Student Counseling, spoke about undergraduates. 
Both speakers emphasized the puzzling aspects of their 
topics. 

Dr. Rossi pointed out that cosmic rays were the 
high-energy tools with which physicists worked before 
great accelerators (such as the one described on page 
27) could be built. He also described the great showers 
recorded at M.I.T. stations in New Mexico and Bo- 
livia, and explained the purpose of the instruments 
that soon will be sent into space for the Laboratory 
for Nuclear Science. 

Dean Speer recalled the difficulties of boys who had 
found their preparatory work easy compared to what 
was expected of them at the Institute, of those who 
found their interests changing, of those who were 
troubled by the lack of familiar supports, and of those 
who got into trouble by trying to master all of the 
footnotes, But even though various combinations of 
internal and external pressures at times seem to de- 
prive many undergraduates of their ability to learn, 
he concluded, most of the Institute’s students now- 
adays recover from these attacks of “academic measles.” 

David M. Thompson of the American Alumni 
Council was present and announced the award of his 
organization to M.I.T. for its achievements in devel- 
oping alumni support. William L. Taggart, Jr., °27, 
who presided, said that President Stratton has asked 
the Alumni Association to suggest a research project 
to which the $500 should be granted. The dinner, as 
usual, was in the M.I.T. Faculty Club. 
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Talk of Our Times 











The Future of the Helicopter 


Igor Sikorsky, one of aviation’s great pioneers, not 
only recalled his early adventures with helicopters but 
also went on to discuss their future, when he gave the 
second Lester D. Gardner Lecture at M.1.T. this 
spring. Part of his remarks follow: 


THE HELICOPTER has by no means reached the 
limits of its performance and there is a most promising 
future in store for it in the gradual constructive de- 
velopment and improvement of the types that are now 
in existence. Multiple-engined helicopters which main- 
tain excellent cruising characteristics with one engine 
out of commission already exist. Our twin turbine 
S-61 helicopter has demonstrated this. In larger ma- 
chines powered by three or more turbines, it would 
be possible to provide not only cruising but hovering 
with one engine out of commission. 

Eventually much larger vehicles can be developed 
and produced. With the gradual development of at- 
tachments and techniques involving the use of the 
crane, we can see this craft becoming a universal car- 
rier of unique value. It could be used in connection 
with prospecting, mining, oil-drilling, installing of 
electric lines, delivering ready-made houses, and an un- 
limited variety of other interesting services. In many 
cases it would promote the growth of new enterprises. 





Mr. Sikorsky wore a felt hat when flying his 1941 machine. 
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Cement blocks are delivered by a Sikorsky helicopter now. 


I believe that combining rotary-wing and fixed-wing 
characteristics in a single aircraft would not produce 
a truly efficient and satisfactory machine, and conse- 
quently it could be of value only in a limited number 
of exceptional cases and even then mainly for small 
aircraft. However, I am convinced that there is a vast 
and valuable field wherein co-operation between the 
airplane and the helicopter may enable the two ve- 
hicles to work together and accomplish a variety of 
important missions in a most satisfactory manner. 

These may include carrying comfortably outfitted 
pods that can be loaded with passengers and their lug- 
gage in the heart of a city and delivered by a crane- 
helicopter to the end of a runway and a waiting 
long-distance jet airliner into which the passengers 
could be transferred comfortably and quickly. The 
procedure would be reversed upon arrival at the air- 
port of destination, thereby permitting much faster 
and more comfortable travel from the heart of one city 
to the heart of another. 

Furthermore, we can visualize, say, a 24-passenger, 
high-speed jet airliner — perhaps even a supersonic one 
— waiting on a roof-top platform in the heart of a 
city. A crane-helicopter would pick it up, lift it to one 
or more thousand feet, meanwhile accelerating to a 
speed of, say, 120 miles per hour and launch the air- 
liner within less than one minute after it has left the 
platform. Upon arrival at destination, the procedure 
would be reversed. The crane would meet the incom- 
ing airliner which would re-attach itself to the crane 
at an altitude of several thousand feet and then be 
flown and lowered to a roof-top platform in the heart 
of the city of arrival. 

Even with the present speed of jet liners this would 
permit, roughly, a one-hour, 20-minute trip from the 
heart of New York to the heart of Chicago, a 25-minute 
trip from New York to Washington, D.C., etc. Such 
arrangement would also represent considerable advan- 
tages and value in military applications where airports 
may be in danger of nuclear bomb attacks. Numerous 
interesting possibilities of this nature may present 
themselves. (Continued on page 38) 
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Four Aspects of Space Research 





Military, propaganda, short-term, and long-range objectives 
differ and complicate the problem of proper organization 
of research and development on this scientific frontier. 
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BY VANNEVAR BusH 


THIS STATEMENT of the views 
of the Honorary Chairman of the 
M.I.T. Corporation was written at 
the request of the Committee on 
Science and Astronautics of the 
House of Representatives, and sub- 
mitted in lieu of appearing before 
the committee during its recent 
hearings on a bill to amend the Na- 
tional Aeronautics and Space Act. 


T HE PROBLEM of the appropriate 
organization of space research 
and development is complex, be- 
cause of diversity of objectives and 
the inevitable complication of gov- 
ernment organization. I believe it 
may help clarify the subject if it is 
broken down into four aspects: 

1) The military aspect. 

2) The propaganda phase. 

3) The short-term scientific ob- 
jectives. 

4) The long-range aspects. 

There is no question that the 
military aspects are of supreme 
importance. They involve the 
development and production of 
long-range, ballistic missiles, and in 
particular their range, precision, re- 
liability, and protection against sur- 
prise attack. Beyond this lies the 
exceedingly difficult problem of the 
anti-missile missile. We cannot fail 
to press forward energetically and 
wisely on all these matters. I am 
not one who is terrified by the so- 
called missile gap. The risk of 
enemy attack is not greatly influ- 
enced by whether we are slightly 
ahead or behind in the race; it be- 
comes appalling only if we are so 
foolish as to lag behind to such an 
extent that we might be over- 
whelmed before we could retaliate. 
We must not fail to put concen- 
trated effort into assuming that we 
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at least equal, and if possible excel, 
in bringing the long-range missile 
to the point of full precision and 
reliability. Nor can we afford to 
lag in examining the countermis- 
sile in all its forms. The solution of 
this latter problem may look to be 
impossible on the face of it. But 
we need to remember that, soon 
after the war, the attainment of 
precision in an _ intercontinental 
ballistic missile appeared equally 
difficult. 

I do not need to emphasize that 
our military missile program has 
been full of confusion in the past 
ten years. In fact the astounding 
Russian progress has been due to 
the fact that, in a dictatorship, it is 
possible arbitrarily to concentrate 
effort on single objectives, and dis- 
card others. Russian scientists are 
brilliant, but no more able than 
are ours. I feel sure our engineers 
are better than theirs, and the de- 
velopment of missiles is largely an 
engineering job. But we have scat- 
tered our efforts at times, and we 
have been simultaneously doing 
many other things, some of them 
of great importance indeed, and 
some of them trivial by comparison. 
We are not organized as well as we 
might be for military effort during 
a period of relative peace. 


Soundness at the Top 


I can pass over the details of this 
subject and turn at once to the 
heart of it. No organization will 
ever work well in its details unless 
it is utterly sound at the top. No 
complex developmental program 
will ever be consistent and well in- 
tegrated unless the over-all plan- 
ning function is ably performed. 
The simple fact is that we do not 
have a sound system of top-level 


military planning. The Joint 
Chiefs of Staff system does not 
work for its intended purpose. We 
have three sets of plans and three 
programs, not a single integrated 
plan. The reason for this is utterly 
clear. The senior commanding offi- 
cers of the services, with their heavy 
responsibility for their own or- 
ganization cannot be expected to 
function as a planning body, or to 
sit in judgment on the plans of 
their members. This involves no 
criticism of individuals; many of 
the Joint Chiefs have been very 
able officers indeed; many of them 
also are good friends of mine. It is 
the system that is wrong, and that 
has been wrong ever since unifica- 
tion was undertaken. The lack of 
integrated military planning at the 
top cannot be resolved by the sec- 
retary and his civilian aides. They 
can hardly be expected to become 
expert military planners overnight. 
Nor, for that matter, in these rap- 
idly moving days, can men of mili- 
tary training alone grasp scientific 
trends adequately in order to plan 
wisely. 

A sound system would be one in 
which top-level military planning 
would be conducted by a body of 
military men, of equal eminence 
and rank to the Joint Chiefs, on 
their last assignment before retire- 
ment, divorced completely from 
the services in which they served, 
backed up by a staff of brilliant 
young officers completely under 











Photo by Robert Emmett Ginna 


Dr. Bush was being interviewed for 
TV when this photo was taken. 


their control and protected against 
discrimination because of this as- 
signment, backed up also by con- 
sultants and advisers drawn from 
the most able scientists and engi- 
neers of the country. We have noth- 
ing of the sort. Unless and until we 
secure it, we will proceed amid con- 
fusion and cross-purposes. 


A Stunt Can Be Costly 


Let me now turn to the propaganda 
phase of the whole effort. We lost 
the first round on this subject. In 
all probability we will lose the next 
round. It hurts our pride, and it 
has done some good in shaking us 
out of our smugness. But I do not 
think it has done us a great deal of 
injury in our relations with the 
hesitant nations of the world. They 
are going to look much more 
deeply into our strengths and in- 
tentions than the question of who 
first shoots the moon, or puts a man 
into space. Incidentally, on this 
latter, I trust we will not act pre- 
maturely, urged on by our pride, 
and kill some promising young- 
sters in the process. If we do we 
will certainly witness a public re- 
action which will hamper far more 
important parts of the program. 
Putting a man in space is a stunt; 
the man can do no more than an 
instrument, in fact can do less. The 
days when men will be in space for 
long periods and for varied pur- 
poses, are so far off that we need 
not hurry on one aspect of their 
reactions and potential operations. 
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There are far more serious things 
to do than to indulge in stunts. 
As yet the American peopl. do not 
understand the distinctions, and 
we in this country are prone to 
rush, for a time, at any new thing. 
I do not discard completely the 
value of demonstrating to the 
world our skills. Nor do I under- 
value the effect on morale of the 
spectacular. But the present hulla- 
baloo on propaganda aspects of the 
program leaves me entirely cool. 

Some of the scientific results 
flowing from the successful launch- 
ing of satellites are valuable and 
intriguing. I have watched with 
keen interest as we have learned 
more about the form of the earth, 
and the nature and composition of 
the gas envelope which surrounds 
it. The extraordinary feat of bounc- 
ing a radio message off of the 
moon, or a satellite, is inspiring. 
There is much more to learn. 

Yet I have to take, as an old hand 
at the subject, a cold-blooded view 
on any program of research. I have 
to ask what it costs. I also have to 
compare the program with other 
possible programs which might be 
carried on at the same cost, and at 
the same utilization of our all too 
limited scientific and engineering 
talents. When I do so, I am caused 
to pause. I conclude that we are 
overemphasizing this whole affair. 


A Question of Balance 


There is so much we do not know, 
and which we are relatively neg- 
lecting. We know as yet little of the 
mysterious process by which the 
genes in a cell can mould the entire 
growth and development of an or- 
ganism, of a man. We have just 
begun to understand the depths of 
the earth under our feet, or the 
cause of the great ocean currents. 
We know that minute organisms 
can extract rare elements from sea 
water, and we suspect that some 
day we may be dependent upon 
their doing this for us, but we do 
not know how they do it. We make 
progress in conquering disease, and 
we feel that our relations with 
emerging nations may depend 
greatly upon our ability to help 
them in this regard, yet we spend 
as much on a few missiles as upon 
this entire complex subject. Of all 
the vast sums we spend each year 
on research, only 6 or 8 per cent 
is devoted to that basic and funda- 





mental research, in biology, chem- 
istry, physics, and mathematics, 
upon which our prosperity and 
stature in the next generation may 
indeed depend. Thus, while I ac- 
claim the scientific results being 
obtained in space research, I feel 
that we in this country, with our 
youthful adherence to that which 
is new and spectacular, are far from 
a wise balance in our efforts. 

On our organization for this part 
of our program, I have little to of- 
fer. I felt that it was a mistake, 
when the National Advisory Com- 
mittee for Aeronautics was trans- 
formed into the National Astro- 
nautics and Space Administration, 
to discard the unique form of or- 
ganization under which the former 
had operated highly successfully 
for 40 years. I hold no brief for 
government by committee. But 
neither do I approve an operating 
organization without the equiva- 
lent of a Board of Directors. Still 
the new organization seems to be 
working well, thanks to the pres- 
ence of very able personnel at the 
top, and as long as we have fully 
able administrators and scientific 
directors, the exact form of organ- 
ization otherwise does not matter 
too much. 


Dreams and Reality 


Finally, let me say a word about 
long-range aspects of this whole 
matter. I read everywhere that we 
are soon to put platforms in space 
and inhabit them, that we are go- 
ing to make trips to Venus. I also 
read, written by those who do not 
understand relativity, that we are 
going to annihilate time and travel 
to the stars. A great deal of this is 
simple unadulterated absurdity. 
Some of it is real. I will not be sur- 
prised if some of these dreams ulti- 
mately come true, first because I 
will not be around to witness it, 
and second because it is foolhardy 
to set limits on what man may ulti- 
mately accomplish, provided one 
does not blithely disregard some of 
the simple laws of physics. In the 
meantime, I fear that we are pre- 
senting a very distorted picture to 
the youth of the land, among whom 
are the scientific leaders of the next 
generation. Certainly it is fine to 
dream of these things, one would 
hardly wish to cramp the imagina- 
tion of youth. But this is a far cry 
from spending cold tax dollars on 
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aspects of a subject which cannot 
come to fruition for a generation or 
two. Certainly, today, there are as- 
pects of the matter which warrant 
concentrated attention, and which 
are important in their own right 
for other purposes, such as control 
of the energy of fusion, or more 
intricate and versatile analytical 
and computing mechanisms, or new 
methods of communication, or syn- 
thesis of foods. Some day, long after 
we are all gone, men may fly about 
the solar system in space vehicles. 
But, if I were suddenly dropped on 
an isolated island, I would spend 
some time studying means of being 
adequately fed, clothed, and shel- 
tered, in examining the resources 
of the island, before I started to 
bind logs together with vines to 
undertake a thousand-mile voyage. 
I have no quarrel with those who 
wish to plunge in and design now 
the ultimate space vehicle, if they 
enjoy doing so. I just do not want 
to join them. There are far more 
interesting scientific problems in 
the world than this. I had rather 
follow leads that appeal only after 
deep study, than to follow a spec- 
tacular vision which may vanish 
into the mists. Let us by all means 
look forward in every way, and not 
neglect the fact that man may some 
day even cease to be entirely de- 
pendent for his continued existence 
upon this old earth of ours. But let 
us not go crazy about it. 

I hope that this brief analysis of 
the problem will be of some aid. 
I know full well that some of the 
things I have written will be vigor- 
ously opposed. I may even be ac- 
cused of being so old that I can no 
longer see ahead. I trust you will 
have the opposite point of view 
fully expressed. I merely hope that, 
as this is done, the accepted forms 
of logical argument are not com- 
pletely disregarded, and the limita- 
tions imposed by our present con- 
cepts of physical law are not dis- 
missed with the statement that sci- 
ence can do anything whatever, if 
merely given enough funds. 
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Compton Lectures Stress 


Physics’ Role in Biology 


Se ae whe 





Dr. André Lwoff, third Compton lecturer, and Mrs. Lwoff at the auditorium. 


I THE Compton Lecture Series 
which André Lwoff of the Pasteur 
Institute in Paris gave at M.I.T. in 
April, he attempted “to inject a 
concentrate of biology into young, 
reactive physicists without eliciting 
the production of antibodies.” 

Our concept of life, he empha- 
sized, has ceased to be metaphysical, 
and many brilliant physicists have 
contributed to biology’s recent ad- 
vances. In his first lecture, Dr. 
Lwoff dealt with order and entropy 
in living systems; in his second, he 
stressed hereditary order; in his 
third, he described functional 
order; and in his final lecture, he 
discussed the disorder in a cell that 
is infected by a virus. 

After defining the organism as 
an independent system able to re- 
produce its kind, then showing in 
some detail what an amazing fac- 
tory a living cell is, and reporting 
the latest findings regarding the 
elaborate feed-back mechanism 
which is involved, Dr. Lwoff said: 

“In many textbooks, references 
are found to so-called living matter 
or substance. Such a thing does not 


exist. Only organisms are alive. 
Separated from its context, i. e., ex- 
tracted from the cell, a nucleic acid 
or enzyme is just an organic mole- 
cule. The organism is an integrated 
system of structures and functions. 
Biochemistry, biophysics, physiol- 
ogy, and genetics have merged into 
a new discipline, molecular biology, 
which interprets life at the level of 
the individual molecules. 

“Some biological problems have 
been solved, but a number remain 
to be solved. Life is still something 
fascinating, but many of the funda- 
mental problems of biology now are 
posed in molecular terms. So are 
some of the problems of pathology, 
such as the cancer problem . 

“Today physicists are an essential 
part of biological order, and a num- 
ber of problems are ready for them, 
waiting. Do not let them wait too 
long.” 

This was the third series of lec- 
tures given in memory of President 
Compton. Niels Bohr was the first 
lecturer, Otto Struve the second. 
The Technology Press will publish 
all of these lectures. 
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Logic in Scientific Writing 


It is sometimes the missing ingredient — so here are some 
reminders about it and “the everlasting Universe of Things” 


By MartTIN S. PETERSON 


THE OPENING LINES of one of 
the poet Shelley’s poems read: 


The everlasting Universe of 
Things 

Flows through the mind 
and rolls its rapid waves. . . 


The truth of these Jines strikes 
home in a way that Shelley never 
intended. When a multitude of de- 
tailed experimental data roll along 
in “rapid waves” in a scientific re- 
port —a journal article, for exam- 
ple —it is a rare reader who can 
keep his head above water. This 
is not surprising if the reader is not 
sufficiently specialized to follow the 
article. But when the specialized 
reader has trouble, the fault lies in 
the article—or if you come right 
down to it—in the writer. And 
the fault itself, all too often, is 
lack of logic in the development 
of the article. Logic, in fact, is 
sometimes the missing ingredient 
in scientific writing. 

A student planning a career in 
science today can scarcely be suc- 
cessful without gaining, somewhere 
along the line, an exceptional fa- 
cility in the arts of communication 
— that is, in gaining a mastery of 
the written word, the spoken word, 
of graphic presentation, and all of 
the other means of technical com- 
munication used today. Gaining fa- 
cility begins with the fundamentals 
—and the fundamentals, in my 
view, are the methods of logic. 

So, let us go to work on induc- 
tive logic—and dust off some of 





Martin S. Peterson edits Food 
Technology and Food Research for 
the Institute of Food Technologists, 
and formerly was on the faculty of 
the University of Nebraska. This 
article consists of a portion of a 
lecture that he gave at M.I.T. this 
year as a guest of the Department 
of Food Technology. 
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the traditional methods of thought. 
They are still, despite their ven- 
erability, foundational to good 
organization, the “without which, 
nothing” of sound writing. The 
chief ones are the method of agree- 
ment, the method of differences, 
the method of residues, the method 
of concomitant variation, and the 
method of exclusion. 


How We See the World 


It is not difficult to see that in 
their elementary form these meth- 
ods are native to us. They repre- 
sent not only ways of organizing 
scientific thinking but also politi- 
cal thinking or sociological think- 
ing or just thinking. Thus, from 
childhood on we see the world in 
terms of the method of agreement 
— the “likeness” of things that puts 
them into groups, subgroups, etc. 
One might cite the Linnaean Sys- 
tem of binomial nomenclature as 
one of the great achievements in 
codifying the “likenesses” of things 
— in this case, plants. 

We are also inclined from our 
earliest years to use the method of 
differences — that is, to take notice 
of the fact that if something hap- 
pens several times in a row but 
then suddenly does not happen — 
that something has been added, or 
subtracted, or changed, to prevent 
the expected happening. A sophis- 
ticated example of the use of this 
method is to be found in the dis- 
covery that only the L forms of 
the amino acids are metabolically 
acceptable to the animal. 

The method of residues is yet 
another way of looking at the 
“Universe of Things’ —one that 
is again familiar from our earliest 
years. We use the method of resi- 
dues when confronted by a com- 
plex event in nature, some ante- 
cedents (causes) of which are 
known and some of which are not. 


Within that “residual” of ante- 
cedents that we suspect are present 
may lie the answer to an important 
part of the “complex event.” We 
spend a great many working hours 
of our lives searching for such an- 
tecedents. One of the classic exam- 
ples of an application of this 
method was the discovery of Nep- 
tune, which came about as a result 
of observing a “quirk” in the orbit 
of Uranus. Since the orbit of 
Uranus deviated from contempo- 
rary theory — namely, that within 
the complex of celestial bodies and 
because of the forces exerted upon 
it, a star or planet should follow 
a calculable path—the heavens 
were searched and Neptune — the 
“antecedent” of the phenomenon 
was discovered. 


Variation and Exclusion 


The method of concomitant varia- 
tion is used so routinely in scien- 
tific study that it needs no particu- 
lar elaboration. If you add a flavor- 
ing substance to a given food, the 
flavor of that food will vary con- 
comitantly with the amount of the 
flavoring substance, its interactions 
with constituents of the food, its 
increase or decrease in potency 
with time, and so on. Somewhere, 
in almost every experiment, con- 
comitant variations will be used as 
one of the tools of logic. I have 
been told that something like the 
“method of concomitant  varia- 
tions” can be used to explain ab- 
stract art—that the erratic forms 
and the juxtaposition of clashing 
colors meter out the final effect 
cumulatively. Let me hastily drop 
this subject. There are some things 
that lie too deep for logic. 
Finally, the method of exclusion. 
In its simplest form this is an 
empirical method, trial and error. 
In its higher forms, the method of 
exclusion is far from being blind 
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trial and error. It can require some 
rigorous thinking. 

To exemplify this, let me cite 
the mathematical riddle of the 12 
coins, one of which is counterfeit. 
The problem is to find the counter- 
feit coin in three weighings on the 
balance and to indicate, when 
found, whether the counterfeit 
coin is heavier or lighter than the 
coins that meet legal weight re- 
quirements. You proceed, in this 
problem, by successively excluding 
the non-counterfeit coins — divid- 
ing the 12 coins into groups of 
four, weighing two groups of four 
to catch the imbalancing group — 
and so on until you have excluded 
all but the lightweight — or heavy- 
weight —coin. I shall not insult 
your intelligence by describing the 
steps leading to the exact solution 
of this conundrum of the counter- 
feit coin. 

Well, there you have them — the 
dry bones of formal inductive 
logic. I admit at once that we can- 
not take the head bones of this 
logic, fit them to the neck bones, 
and the neck bones to the shoulder 
bones, and so on down to the 
ankle bones—and reproduce the 
structure of scientific thinking. But 
when logical structure is absent 
from writing, or is incoherent, the 
effect of disorganization is created 
—and your hard-earned data are 


blighted. 
Inference and Hypothesis 


Putting flesh on these bare bones 
of logic is quite a task, but that 
brings up the role of inference 
and hypothesis. Inference, hypothe- 
sis, conjecture, postulation — all of 
these derive in one way or another 
from “intuitive” reasoning. Some- 
times it is a matter of proceeding 

from general principles to other C 

generai principles. Sometimes the This model of a molecule is being studied currently by biologists at the Institute. 
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Reading helps a student gain insight into the meaning of “order in nature.” 


process is not quite so respectable. 
One of the time-honored proclivi- 
ties of human beings is to guess at 
meanings — “educated guesses” if 
possible, shrewd guesses if knowl- 
edge is lacking, intuitive guesses if 
you have the gift. Hypothesis, in- 
ferences, even guesses—all are 
founded ultimately on the “hy- 
pothesis of hypotheses” — that the 
“Universe of Things” which Shelley 
referred to, is an orderly universe, 
subject to law despite the occasional 
disturbances of chance. 

Hypotheses, inferences, “inklings” 
occur to us as a result of our pre- 
vious experiences with the phe- 
nomenal world, or our ingenuity in 
seeing analogies between one mech- 
anism and another, or our ability 
to detect a relationship between the 
attributes of “things” and time or 
space. This last point requires a 
little elaboration, and an example 
may help: 

Carbon is a “thing.” It has a half 
life that can be used as a clock —a 
recording clock in somewhat the 
same sense that we have recording 
spectrophotometers. This half life, 
which is an attribute of the “thing” 
we call carbon, inspired the hy- 
pothesis that the tools used by pre- 
historic man, tools buried deep in 
the folds of the earth and sleeping 
through the epochs, could be dated 
by calculating the half life of their 
carbon components. The hypothesis 
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was put to test, refined into a tech- 
nique, and you all know the results. 
It was through the use of carbon 
dating, for example, that the Pilt- 
down man was revealed as a fraud 
—not much more worthy of atten- 
tion than the Cardiff giant ex- 
ploited by P. T. Barnum. 


The Concept of Order 


Inductive methods cannot’ be 
thought of as fixed rules and regu- 
lations superimposed on the scien- 
tist and the institution of science. 
These methods must be though: of 
only as points of departure —a 
means of approaching a problem 
and organizing the attack. Tech- 
niques of much greater specificity 
are required for the exacting tasks 
of science today. But they, too, 
follow a system, a pattern, and 
therefore their “bare bones,” once 
recognized, can be used to give 
structure to scientific reports. 

In the Grammar of Science, Karl 
Pearson epitomizes science as “an 
endeavor wherein facts are studied 
in terms of their correlation and 
sequences, where scientific generali- 
zations are formulated on the basis 
of these relationships, and where 
rigid criticisms of the validity of 
the generalizations must prevail.” 

This epitome of science as a hu- 
man activity presupposes an orderly 
universe. If there is no order in 


nature then you can have no corre- 
lations of fact, no sequences, no 
generalization — no _ logic. 

But what precisely is this con- 
cept order in nature? Of what im- 
portance is it to our scientific 
labors, including writing? To an- 
swer the first question would re- 
quire volumes — and, fortunately, I 
can give you the names of a few. 


Some Books to Read 


One of the truly great books of 
recent years is Alfred North White- 
head’s Science and the Modern 
World — a brilliant synthesis of 400 
years of scientific thinking together 
with the human meaning of the 
discoveries of science. Another es- 
say, this time an intermingling of 
the history of scientific ideas and 
speculative description relating to 
the physical basis of life, is Man on 
His Nature by Sir Charles Sher- 
rington. 

Certainly, if you have not done 
so, you should read Conant’s On 
Understanding Science. Dr. Conant, 
like Whitehead, is also concerned 
with the great ideas of science. It 
would be difficult to find a book 
that states more concretely the 
never-ending search for order. Fi- 
nally, I would recommend The 
Common Sense of Science by 
J. Bronowski, an English mathe- 
matician. Bronowski discusses the 
primary concepts of the natural 
order in a style worthy of the great 
essayists of English literature — 
Dryden, for example. 

Now, to answer the second part 
of my question —of what impor- 
tance is a knowledge of the concept 
of the order of nature to writing? 

It is, I think, of very practical 
importance. It is through knowing 
the facts, the speculations, the logic 
that have been built up over the 
years in connection with the search 
for order that a student gains fa- 
cility in developing inferences and 
hypotheses useful in his field of in- 
terest. The initial inference has a 
great deal to do with making a 
piece of scientific writing intelli- 
gible — or, for that matter, worth 
while. It is also an integral part of 
the logic of science — a means of 
keeping afloat when — 

The everlasting Universe of 

Things 

Flows through the mind 

and rolls its rapid waves. 


THE TECHNOLOGY REVIEW 














ero oo 


=~ PS rw Cti«t 





The Physicists’ New Accelerator 


Photos by W. H. Tobey 


ow that components are on 

hand, the buildings are nearing 
completion, and the Cambridge 
Electron Accelerator is being as- 
sembled, you can see how big it 
will be. This new device for the 
study of high-energy physics will be 
one of the most impressive pieces 
of scientific apparatus on any cam- 
pus. Even the men who have been 
envisioning, designing, and build- 
ing it say that it looks larger to 
them — now that it has begun to 
take shape—than they had ex- 
pected it to look. 

When completed next year, this al- 
ternating-gradient synchrotron will 
impart more energy to electrons 
than ever has been given to them 
before by man-made machinery. 
Larger devices have been built to 
accelerate protons, but this will be 
the world’s most powerful electron 
accelerator. 

Sixty times a second, this “atom 


M.1.T. and Harvard soon will use an immense, complex 
instrument to aid their study of fundamental particles 


smasher” is expected to spurt out 
a pulse containing 100 billion elec- 
trons with 99.9999996 per cent of 
the speed of light. This velocity 
will have given them 12,000 times 
their rest mass. This beam will be 
sent into an experimental hall 
larger than a football field. There 
it will serve as an ultra-sharp tool 
for the dissection and study of the 
structure of the smallest stable 
particles of matter. 


Its Appearance Now 


M.I.T. and Harvard agreed in 
1956 to undertake the construction 
and operation of this powerful ma- 
chine jointly. Its potentialities were 
studied intensely for two years be- 
fore ground was broken (with a 
two-handled shovel). It will repre- 
sent a total investment of nearly 12 
million dollars, and be used by the 
faculties and graduate students of 
both universities. 


The site is near the Harvard 
Cyclotron Building. To see it, you 
can turn off Massachusetts Avenue 
into Everett Street, cross Oxford 
Street and proceed to the “Do Not 
Enter” signs. There a building that 
somewhat resembles a_ railroad 
roundhouse is rising. Between it 
and the street you can see a huge 
capacitor bank and a couple of big 
cooling towers. The most impres- 
sive part of this installation, how- 
ever, is underground, beneath a 
parking place. 

The director, Professor M. Stan- 
ley Livingston, and his associates 
now occupy a new four-story office 
building. From this, professional 
visitors can be escorted through a 
maze of cables, work benches, and 
metal stairways, to the hub of the 
circular concrete tunnel in which 
the accelerator now is being set up. 
Four straight tunnels extend from 
the center to the rim of the big 





The 30,000-square-foot experimental hall is partly built and being used as a shop; offices adjoin it at the left. 
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hollow ring. They are lined with 
shelving for the cables and pipes 
that will serve the circular appara- 
tus. Walking around the ring, 
which is 236 feet in diameter, is 
like touring a subway. 

From one side of the ring a spur 
juts out, in which a linear acceler- 
ator is to be placed. On the other 
side is a large opening surrounded 
by shielding where the beam will 
enter the experimental hall. Trucks 
park in this future classroom now 
to be unloaded with the help of a 
40-ton crane, which will be used 
later to move experimental appa- 
ratus. The linear accelerator also 
has been set up in this hall tem- 
porarily for testing. 


How It Will Work 


When installed in the spur later, 
this accelerator will impart 20 mil- 
lion volts of energy to the electrons 
boiled off a hot cathode in a pot at 
the far end. These will shoot from 
the linear accelerator into the cir- 
cular accelerator, which will in- 
crease their energy 300-fold as they 
go around and around in it before 
they fiy out to hit targets in the 


ea 


Electrons will go through this “linac” into synchrotron. 
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experimental apparatus in the big 
hall. 

The electrons will race around 
the ring in a vacuum chamber con- 
sisting of an oval tube 5 inches wide 
by 11% inches high. This tubing 
will be between the poles of four 
dozen magnets, which will focus the 
electrons and will hold them in a 
circular path. Each magnet is 12 
feet long, contains 14,000 thin 
sheets of metal, weighs eight tons, 
and will be excited by two coils 
above and two below the gap be- 
tween its poles. Each coil will con- 
sist of 10 turns of 91-strand twisted 
copper cabling, between which 
copper tubing will carry cooling 
water. Each magnet will rest on two 
free-standing piers, so that settling 
of the tunnel floor will not alter 
their alignment. 

The function of this array of 
magnets is to control the path of 
the beam. The electrons will re- 
ceive their energy as they go 
through 16 copper cavities equally 
spaced around the ring between 
the magnets. These will be coupled 
together by waveguides. The mil- 
lion-watt-power system required by 





the radio-frequency system is com- 
parable to that of one of the largest 
search radar installations. 


The New Frontier 


The pulsing rate in this synchro- 
tron will be 300 times as great as in 
the cosmotron at Brookhaven. If 
this accelerator’s 6 billion-volt elec- 
trons could be pitted against bursts 
of light in a race around the world, 
they would cross the finish line 
only four inches behind the light. 

The object, however, is not to 
run races, but to give physicists a 
sharp, hard-hitting, new tool with 
which to examine the structure of 
fundamental particles. When pro- 
tons and neutrons are shattered, the 
pieces are unstable particles, and 
this machine is expected to make a 
multitude of these available. 

“We expect these high-energy 
electrons to produce heavy mesons, 
negative protons, and other new 
unstable particles with energies 
higher than can be obtained in any 
machines now in use,” Professor 
Livingston explains. ““They should 
appear in numbers sufficient for im- 
portant new experiments.” 





In big machine, they will gain energy from this wave guide. 
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Electrons will circle tunnel in vacuum tube between the poles of magnets like this, when all 48 are in place. 
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How to Study 
Mars Without 


An Astronaut 


O ASTRONAUTs are needed to be- 

gin the photographic explora- 
tion of other planets, the M.I.T. 
Instrumentation Laboratory found 
in a study of recoverable inter- 
planetary space probes which was 
made public this spring. 

On June 21, 1963, for example, a 
space vehicle could leave Cape Ca- 
naveral, pass within less than 5,000 
miles of Mars, and bring home a 
photo of the red planet on May 14, 
1965. On November 2, 1962, a simi- 
lar vehicle could leave for Venus, 
and return with its picture even 
sooner, on February 5, 1964. 

The high-resolution photos, show- 
ing about 40 per cent of the surface 
of each planet, could be better than 
those taken of the moon through 
the finest telescopes. Yet the space 
probes needed to go get, and bring 
back, such pictures might be small 
and light enough to be carried in a 
pick-up truck. 

A model of such a probe is pic- 
tured on this page. It would navi- 
gate automatically, control its at- 
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This side would normally face sun; drawing below shows other side of vehicle. 


titude automatically, send back 
weekly reports on its progress — 
and deliver the picture taken by its 
camera within 200 miles and 5 min- 
utes of the predetermined point 
and time on earth —in a re-entry 
capsule that would float and broad- 
cast signals indicating its location. 

No plans have been announced 
to build or send out such probes. 
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The round pod containing the pay load is all that would return to earth. 
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One way of rigorously studying the 
problems to be met in building a 
second generation of space vehicles, 
however, is to consider how specific 
tasks might be accomplished. One 
of the objectives of this study was 
to determine how small, how light, 
and how reliable a device could 
circumnavigate the solar system and 
begin the reconnaissance of other 
planets. 

The vehicle envisioned and de- 
scribed in the 810-page, four-volume 
report that resulted from this 
study would weigh only 340 pounds. 
This is well within the capability 
of soon-to-be-available rocket ve- 
hicles for initial boost into a plane- 
tary orbit. 

The photograph of the model 
shows the face of the vehicle that 
normally would be kept toward the 
sun. In its center is the small 
rocket that would be used periodi- 
cally to correct the vehicle’s veloc- 
ity. Around it are the solar cells 
that would provide power for the 
apparatus, shutters to keep the 
temperature within the vehicle rela- 
tively constant, and a dipole an- 
tenna array. Protruding from two 
of its sides are solar vanes to assist 
it in maintaining the desired atti- 
tude. Behind the rocket nozzle is 

(Concluded on page 40) 
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When You Judge Architecture 


BY STEEN EILER RASMUSSEN 


OR centuries architecture, paint- 

ing, and sculpture have been 
called the Fine Arts, that is to say 
the arts which are concerned with 
“the beautiful” and appeal to the 
eye, just as music appeals to the 
ear. And indeed most people judge 
architecture by its external ap- 
pearance, just as books on the sub- 
ject are usually illustrated with pic- 
tures of building exteriors. 

When an architect judges a 
building its appearance is only one 
of several factors which interest 
him. He studies plans, sections, and 
elevations and maintains that, if it 
is to be a good building, these must 
harmonize with each other. Just 
what he means by this is not easy 
to explain. At any rate, not every- 
one can understand it any more 
than everyone can visualize a 
building merely by looking at the 
plans. A man to whom I was ex- 
plaining a project for a house he 
wanted to build, said deprecat- 
ingly: “I really don’t like sections.” 
He was a rather delicate person 
and I got the impression that the 
mere idea of cutting into anything 
was repulsive to him. But his re- 
luctance may have arisen from the 
correct idea of. architecture as 
something indivisible, something 
you cannot separate into a number 
of elements. Architecture is not 
produced simply by adding plans 
and sections to elevations. It is 
something else and something 





This article is an excerpt from 
Experiencing Architecture, a book 
published this year by Technology 
Press and John Wiley & Sons, Inc. 
($4.50). The author is Professor of 
Architecture at the Royal Academy 
of Fine Arts in Copenhagen and has 
been a visiting professor at M.I.T. 
This book was written to help “an 
interested teen-ager.” 
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It is wise to remember that it is a special functional 
art with a special quality of its own and great clarity 


more. It is impossible to explain 
precisely what it is — its limits are 
by no means well defined. On the 
whole, art should not be explained; 
it must be experienced. But by 
means of words it is possible to 
help others to experience it. 


Like Sculpture, But... 


The architect works with form 
and mass just as the sculptor does, 
and like the painter he works with 
color. But alone of the three, his 
is a functional art. It solves practi- 
cal problems. It creates tools or 
implements for human beings and 
utility plays a decisive role in 
judging it. 

Architecture is a very special 
functional art; it confines space so 
we can dwell in it, creates the 
framework around our lives. In 
other words, the difference between 
sculpture and architecture is not 
that the former is concerned with 
more organic forms, the latter with 
more abstract. Even the most ab- 
stract piece of sculpture, limited to 
purely geometric shapes, does not 
become architecture. It lacks a de- 
cisive factor: utility. 

Seen from an aeroplane high in 
the air, even the most gigantic sky- 
scraper is only a tall stone block, a 
mere sculptural form, not a real 
building in which people can live. 
But as the plane descends from the 
great heights there will be one 
moment when the buildings change 
character completely. Suddenly 
they take on human scale, become 
houses for human beings like our- 
selves, not the tiny dolls observed 
from the heights. This strange 
transformation takes place at the 
instant when the contours of the 
buildings begin to rise above the 
horizon so that we get a side view 
of them instead of looking down 
on them. The buildings pass into a 


new stage of existence, become 
architecture in place of neat toys 
—for architecture means shapes 
formed around man, formed to be 
lived in, not merely to be seen from 
the outside. 

The architect is a sort of theatri- 
cal producer, the man who plans 
the setting for our lives. Innumer- 
able circumstances are dependent 
on the way he arranges this setting 
for us. When his intentions suc- 
ceed, he is like the perfect host who 
provides every comfort for his 
guests so that living with him is a 
happy experience. But his producer 
job is difficult for several reasons. 
First of all, the actors are quite 
ordinary people. He must be aware 
of their natural way of acting; 
otherwise the whole thing will be 
a fiasco. That which may be quite 
right and natural in one cultural 
environment can easily be wrong 
in another; what is fitting and 
proper in one generation becomes 
ridiculous in the next when people 
have acquired new tastes and 
habits. 


Its Life Is Long 


The Nineteenth Century had the 
very ill-advised idea that to obtain 
the best results it was necessary 
only to copy fine old buildings that 
were universally admired. But 
when in a modern city you build 
a modern office building with a 
facade that is a faithful copy of a 
Venetian palace, it becomes quite 
meaningless even though its proto- 
type is charming — charming, that 
is, in Venice on the right site and 
in the right surroundings. 

Another great difficulty is that 
the architect’s work is intended to 
live on into a distant future. He 
sets the stage for a long, slow- 
moving performance which must 
be adaptable enough to accommo- 
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date unforeseen improvisations. 
His building should preferably be 
ahead of its time when planned so 
that it will be in keeping with the 
times as long as it stands. 

The architect also has something 
in common with the landscape 
gardener. Everyone can grasp the 
fact that the gardener’s success de- 
pends on whether or not the plants 
he selects for the garden thrive 
there. No matter how beautiful his 
conception of a garden may be it 
will, nevertheless, be a failure if it 
is not the right environment for 
the plants, if they cannot flourish 
in it. The architect, too, works 
with living things — with human 
beings, who are much more in- 
calculable than plants. If they can- 
not thrive in his house its apparent 
beauty will be of no avail — with- 
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out life it becomes a monstrosity. 
It will be neglected, fall into dis- 
repair, and change into something 
quite different from what he in- 
tended. Indeed, one of the proofs 
of good architecture is that it is 
being utilized as the architect had 
planned. 

Finally, there is a very im- 
portant feature which must not be 
overlooked in any attempt to de- 
fine the true nature of architecture. 
That is the creative process, how 
the building comes into existence. 
Architecture is not produced by 
the artist himself as, for instance, 
paintings are. 

A painter’s sketch is a purely 
personal document; his brush 
stroke is as individual as his hand- 
writing; an imitation of it is a 
forgery. This is not true of archi- 





Professor Rasmussen found “the rhythm of the modern student dormitory” in 
Baker House. Aalto, he wrote, “created a building which entirely avoids the 
stereotyped rooms and ant-hill atmosphere of the old-fashioned dormitories.” 
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tecture. The architect remains 
auonymously in the background. 
Here again he resembles the 
theatrical producer. His drawings 
are not an end in themselves, a 
work of art, but simply a set of 
instructions, an aid to the crafts- 
men who construct his buildings. 
He delivers a number of com- 
pletely impersonal plan drawings 
and typewritten specifications. 
They must be so unequivocal that 
there will be no doubt about the 
construction. He composes the 
music which others will play. 


A Documentary Work 


Furthermore, in order to under- 
stand architecture fully, it must be 
remembered that the people who 
play it are not sensitive musicians 
interpreting another's score — giv- 
ing it special phrasing, accentuat- 
ing one thing or another in the 
work. On the contrary, they are a 
multitude of ordinary people who, 
like ants toiling together to build 
an anthill, quite impersonally con- 
tribute their particular skills to 
the whole, often without under- 
standing that which they are help- 
ing to create. Behind them is the 
architect who organizes the work, 
and architecture might well be 
called an art of organization. The 
building is produced like a motion 
picture without star performers, a 
sort of documentary film with 
ordinary people playing all the 
parts. 

Compared with other branches 
of art, all this may seem quite 
negative; architecture is incapable 
of communicating an intimate, per- 
sonal message from one person to 
another; it entirely lacks emo- 
tional sensitivity. But this very fact 
leads to something positive. The 
architect is forced to seek a form 
which is more explicit and finished 
than a sketch or personal study. 
Therefore, architecture has a spe- 
cial quality of its own and great 
clarity. The fact that rhythm and 
harmony have appeared at all in 
architecture — whether a medieval 
cathedral or the most modern steel- 
frame building — must be attrib- 
uted to the organization which is 
the underlying idea of the art. 

No other art employs a colder, 
more abstract form, but at the same 
time no other art is so intimately 
connected with man’s daily life 
from the cradle to the grave. 
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Of more than the usual interest is the following 
example of how Revere, a supplier, working with still 
another supplier, was able to help the ultimate cus- 
tomer produce a superior product for less money. 

A manufacturer of automotive thermostats was 
having difficulty in securing the proper kind of copper 
cup which is the heart of its newest stat. Originally 
this cup was machined from free cutting copper rod, 
but this proved costly due to the high rate of scrap from 
the machining operation and the 
relatively high cost of turning 
out the machined part. 

At this point Revere Techni- 
cal Advisors got together with 
the engineers of the manufac- 
turer and the possibility of an 
impact extrusion was discussed. 
Revere T.A.s in turn contacted 
suppliers of impact extrusions 
to see whether or not such ex- 
trusions, in copper, could be pro- 
duced economically and to the 
demanding specifications required. After testing many 
types of copper rod it was found that the cups could 
be impact extruded to meet the exacting hardness re- 
quired by the specifications. 

The impact extruded cups were tested and re-tested 
in comparison with the machined cups. Many prob- 
lems involving temper, grain size and control of the 
chemical composition of the copper rod for impact 
extrusions had to be solved. 

Finally, after repeated tests of samples it was 
revealed that copper cups extruded from a specific 
type of copper rod recommended by Revere, were 








superior from a standpoint of both quality and price. 

During the months of development, Revere person- 
nel, on the one hand were working with prospective 
suppliers of the copper cup and on the other hand 
coordinating the overall effort with the engineering and 
purchasing departments of the manufacturer. This, of 
course, kept them abreast of developments by assist- 
ing with the preparation of a material specification 
that would assure a quality product. 

In addition to the Copper 
Cup, Revere also supplies 70/30 
Brass Strip from which other 
parts of the thermostat are fab- 
ricated. 

Said the purchasing agent, 
“When you ask Revere for help 
you get results. They are so well 
organized all over the country 
that they can really do something 
for you. That’s why, through 
their help on our special type 
thermostat, we are able to say 
that it is the most accurate and trouble-free stat ever 
designed to operate in pressurized cooling systems. 
The stat will perform accurately and efficiently against 
high pump pressure and is not affected by action of 
the pressure cap.” 

This is still another case of how Revere, a supplier, 
working with still another supplier, was able to help 
its customer produce a superior product for less 
money. And, because practically every industry you 
can name is able to cite similar instances, we suggest 
that no matter what your suppliers ship you, it would 
be a good idea to take them into your confidence. 





REVERE COPPER AND BRASS INCORPORATED 
Founded by Pau! Revere in 1801 


Executive Offices: 230 Park Avenue, New York 17, N. Y. 
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The Tech Nickel Plate 
Is Having a Good Year 


HE M.I.T. Model Railroad Club has about 30 

members now and is keeping the Tech Nickel Plate 
well automated. John Pryke, ‘62 (above), is a prize- 
winning locomotive-model maker and has about a 
dozen and a half engines on the line; one of them, the 
2-8-8-4 articulated, is seen above on the Schneider 
Junction Bridge. 

Alan Kotok, ’62, club treasurer, is seen at the right 
working on the NX, which routes a train from an en- 
trance to an exit automatically. Keeping a close eye on 
what he is up to is Malcolm Laughlin, a graduate 
student. Below (at left) you see Roy Hamlin, '63, re- 
pairing a trolley wire, and (at right) Irving Thomae, 
62, working on his new model sand house. 

Robert Kerber, ’60, is the club’s president; Arthur 
Delagrange, ’61, is vice-president; and Charles Niessen, 
62, is secretary. Curtiss Wiler, '63, took the pictures. 
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At The Ramo-Wooldridge Laboratories... 
integrated programs of research & development 
of electronic systems and components. 


The new Ramo-Wooldridge Laboratories in Canoga Park provide 
an environment for creative work in an academic setting. Here, 
scientists and engineers seek solutions to the technological prob- 
lems of today. The Ramo-Wooldridge research and development 
philosophy places major emphasis on the imaginative contribu- 
tions of the members of the technical staff." There are outstanding 
opportunities for scientists and engineers. Write Dr. Richard C. 
Potter, Head, Technical Staff Development, Department 28-F. 


$4 THE RAMO-WOOLDRIDGE LABORATORIES 
® 


A DIVISION OF THOMPSON RAMO WOOLDRIDGE INC. 
8433 FALLBROOK AVENUE, CANOGA PARK; CALIFORNIA 





An electron device permits scientists to study the behavior of charged dust particles held in suspension. 
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EACH phase 

in their manufacture 
requires precise 
Temperature Control 


by WEST 


STEPLESS Controllers (Model JSB) 
infinitely modulate electric heat. 
No on-off pulses. Prolongs heater-life, 


saves power. Exclusive manual 





switch, adjustable maximum and 
minimum input control. Tubeless. 
Compact. Least maintenance and 


operating attention required. 


PROGRAMMER (Model JSBG Stepless) 
for the most precise control of temperature- 
time cycle, integrated by simply cut 
cam. Most compact. Can also control 


secondary operation at any point in the 





time cycle. Program Controllers are also 
available with other control forms:— 
(Off-On, Proportioning, etc.) Ask your 
West representative or write direct for 
Bulletins JSB and JG. 


/ / 
LL eee 


CORPORATION 


SALES OFFICES IN PRINCIPAL CITIES 





4355C W. MONTROSE, CHICAGO 4], ILL. 
the trend is fo WEST 
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Individuals Noteworthy 
(Concluded from page 10) 





Dirkes, USAF ARDC Wright Air 
Development Division; Claude J. 
Farinha, USAF Sacramento Air 
Materiel Area; Henry E. Fish, 
American Sterilizer Co.; 

Stuart M. Frey, Ford Motor Co.; 
Anthony F. Gabrielle, American 
Electric Power Service Corp.; Paul 
O. Gaddis, Westinghouse Electric 
Corp.; Clingman F. Grisette, East- 
man Kodak Co.; 

John G. Hart, General Motors 
Corp.; Donald H. Hensick, Ford 
Motor Co.; Robert E. Huber, 
American Telephone & Telegraph 
Co.; Charles O. Iltis, Kimberly- 
Clark Corp.; 

John S. Ingles, Chesapeake & Po- 
tomac Telephone Companies; Eu- 
gene C. Kalkman, Radio Corp. of 
America; Jerome W. Keating, Aero- 
jet-General Corp.; Darrel W. Keger- 
reis, General Motors Corp.; 

Dean L. Kellogg, U.S.N. Fuel 
Supply Office; Theodore J. Lako- 
ski, International Business Ma- 
chines Corp.; Maurice J. Laurier, 
General Dynamics Corp.; Joseph L. 
Lelli, General Motors Corp.; 

Elmer N. Lenk, Western Electric 
Co.; Philip W. Lett, Jr., Chrysler 
Corp.; Kenneth I. Lichti, Depart- 
ment of the Navy; Ted D. Mason, 
Atchison, Topeka & Santa Fe Rail- 
way Co.; 

Wesley M. Maulden, Boeing Air- 
plane Co.; Franklin W. Mohney, 
Singer Manufacturing Co.; Robert 
S. Mullaney, Grumman Aircraft 
Engineering Corp.; Guy W. Nich- 
ols, Jr., New England Electric Sys- 
tem; 

Joseph F. Rocky, Union Carbide 
Corp.; Thomas D. Rowan, Jr., 
Sperry Rand Corp.; Richard C. 
Samuelson, General Mills, Inc.; 
Peter M. Sarles, Westinghouse Elec- 
tric Corp.; 

Kenneth J. Schlager, General Mo- 
tors Corp.; Harry R. Sharbaugh, 
Sun Oil Co.; Arnold M. Singer, 
Texas Towel & Uniform Service; 
Harold E. Stahl, General Motors 
Corp.; 

Ernest F. Turner, Jr., Union Car- 
bide Corp.; Fred J. Turner, Jr., 
Bell Telephone Company of Penn- 
sylvania; Cornelius F. Weiss, Jr., 
International Business Machines 
Corp.; William M. Young, Finning 
Tractor & Equipment Co., Ltd. 
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RESEARCH 
POSITIONS 


in Suburban Boston 


Sylvania’s new programs of expansion, enhanced by its merger last year 
with General Telephone & Electronics, offer increased opportunities for 
independent research at the Applied Research Laboratory. You will work 
with a distinguished organization of engineer-scientists whose achievements 
have already won them wide recognition in their fields. This laboratory is 
concerned with new approaches in: 


INFORMATION & COMMUNICATION THEORY 
ELECTROMAGNETIC PROPAGATION e HYPERSONIC GASDYNAMICS 
NEW TECHNIQUE INSTRUMENTATION ¢ MICRO-ELECTRONICS 
MATHEMATICAL ANALYSIS & OPERATIONS RESEARCH 


If you hold a graduate degree or have e Problems of Major Magnitude in 
equivalent experience in an applicable Advanced Areas « Ample Opportu- 


technical field, the advantages of a nity to Publish « Informal Profes- 
position with the Applied Research sional Atmosphere & Extensive 
Laboratory merit your consideration — Opportunity for Creative Research 


Write in confidence directly to Dr. L.S.Sheingold, Director, Applied Research Laboratory 


Waltham Laboratories / SYLVANIA ELECTRONIC SYSTEMS 
A Division of 


SYL 


Susidery of GENERAL TELEPHONE & ELECTRONICS S&S 


100 First Avenue — Waltham 54, Massachusetts 
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LABORATORY FURNACES 


COMBUSTION TUBE FURNACE — 
Hinged tube furnaces are 
available in various sizes with 
temperature ranges to 
1800°F or 2200°F. 


MUFFLE FURNACE—“Multiple- 
Unit” Muffle furnaces have 
a maximum temperature of 
1850°F. Temperature indi- 
cating and controlling de-, 
vices are located in the pyra- 
mid base for full protection 
and visibility. 






HIGH TEMPERATURE TUBE 
FURNACE — Tempera- 
tures to 2600°F. can be 
reached in this furnace. 
Other Hevi-Duty labora- 
tory furnaces have maxi- 
mum temperatures as 
high as 3000°F. 











HEVI-DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN 
Harold E. Koch, '22, President 
Elton E. Staples, ‘26, Vice President 
Chester Meyer, °36, Assistant Secretary 
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Talk of Our Times 


(Continued from page 20) 





Mass Communication Research 


In testimony given before the Federal Communica- 
tions Commission last winter, Ithiel de Sola Pool, 
Professor of Political Science at M.I.T., pleaded for 
research regarding matters pertinent to the solution 
of America’s radio and television problems. Professor 
Pool said in part: 


NEVER BEFORE has a country had the facilities for 
lifetime education of its entire public. Never before 
has a nation been able to bring 
the fruits of culture to its whole 
citizen body. Never before has a 
democracy had the wherewithal 
to bring all its citizens into a 
nationwide town meeting where 
experience with the great events 
of world affairs can come right 
into everyone’s home. I hope that 
we as a nation will not miss this 
opportunity. . 

The FCC should have a large research budget; one 
in the millions. It should do research itself and it 
should make research grants and contracts. It should 
be seeking to get the knowledge it needs to turn our 
current dilemmas into soluble problems. 

This suggestion is a very moderate one. Research 
is one of the best: and most lenient forms by which 
government can seek to guide private activities in 
desirable directions. In agriculture, for example, one 
way in which we seek to direct farmers to better con- 
serve our natural resources is by financing research. 
We have our scientists seeking to find ways in which 
farmers can engage in conservation cheaply and 
profitably to themselves. The FCC could similarly 
help our communications industry by finding better 
ways to achieve the goals we all share. 

This is a proper role for government. Private 
audience research is necessarily going to focus on 
audience ratings for the recruitment of advertisers. Re- 
search is expensive and only that sort of research, and 
skimpily done at that, is likely to justify its cost for 
private stations. If we are going to get research 
oriented to reforming our telecommunications system 
so as to raise the general standards of our citizen body, 
it must (just like public schools) be publicly sup- 
ported. 

It is hard to know whether research will pay off. It 
is always impossible to know that in advance. But 
even if it helped us solve a very small part of our 
present dilemmas it would be worthwhile. The deci- 
sions this Commission makes affect hundreds of mil- 
lions of dollars. A research program spending a few 
millions would seem to be an essential precaution. 

The kind of research to be done would be very 
varied. It should include natural science research, for 
some problems could be solved by technological 
breakthroughs. For example, it is now uneconomic in 
most markets to have a TV station or two which 
specializes on art, opera, and serious drama. There 
aren’t enough viewers. But with a satellite relay system 
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Freshman Is Honored for Bravery 





FOR DIVING into the icy waters of the Charles River last 
November to rescue an elderly man who had leaped from 
the Harvard Bridge, Jeffrey Hogge, 63, of Vancouver, 
B.C., has received a medal from the Massachusetts Humane 
Society. The society's president, Francis Higginson, pre- 
sented it to him in the office of President Julius A. Stratton, 
23, in recognition of his courageous action. 





one such specialized station could serve the whole 
nation and acquire a market of several million faith- 
ful viewers. Just think what it would mean if a com- 
mercially viable station or two of that sort were 
available to everyone in the country. 

But in addition to natural science research, the 
FCC should engage in extensive research in the psy- 
chological and behavioral sciences. Such research 
could help shed light on unanswered questions as to 
what raises tastes and what lowers them; what on the 
air harms our children and what helps them; what 
people really want out of radio and TV and what they 
don’t. In a democracy a regulatory agency controlling 
what the people can view and hear seems to me almost 
under obligation to learn what the people want, and 
to learn it for itself, not accepting the biased testimony 
of commercially shaped research. In a democracy too, 
we can do no better in our media than the people 
themselves are ready for. But that is not a static limi- 
tation. American democracy has always believed in 
education and self-betterment. The public agency 
responsible for this electronic medium has an obliga- 
tion aggressively to study the potential of the medium 
in our society. The need for such study is not fulfilled 
by men testifying at hearings about matters on which 
no one possesses real knowledge. It can only be ful- 
filled by the vigorous pursuit of scientifically tested 
knowledge. 
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ENGINEERS e SCIENTISTS 


ELECTRONIC 
DEVELOPMENT 





IN 
Communications 


Radar 
Countermeasures 


Data Processing 


MITRE is an independent system engineering 
corporation formed under the sponsorship of 
the Massachusetts Institute of Technology. 
Its task is to provide technical solutions to the 
varied and complex problems inherent in all 
types of large-scale command and control 
systems. 


An integral part of this system engineering 
activity is an active program of advanced 
experimental development carried on in con- 
junction with system design, analysis, integra- 
tion and evaluation. 


Engineers and scientists with an interest in 
both development and analysis work are 
invited to join MITRE’s expanding scientific 
community. The convenient location in subur- 
ban Boston affords excellent opportunities for 
graduate study under a liberal educational 
assistance program. 


To learn more about these positions, write in confidence to 


Vice PresipeNt — TECHNICAL OPERATIONS 


MITRE 


CORPORATION 








Post Orrice Box 31, 7-MH 


LexincTon 73, MassACHUSETTS 


A brochure more fully describing MITRE 
and its activities is available upon request. 
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How to Study Mars 
(Concluded from page 30) 


the fuel tank, and in the rear is the 
pod containing the pay load. 

If such a vehicle were put into 
an orbit that would intercept the 
orbit of Mars at an appropriate 
time, it could proceed on its own. 
Its self-contained guidance system 
could determine its position in 
space from time to time by measur- 
ing angles between the sun, planets, 
and bright stars. From pre-stored 
data, its 30-lb. computer then could 
determine what velocity corrections 
should be made. 

These might be accomplished 
with the micro-rocket system. Hy- 
drazine pressurized with carbon 
dioxide might be the propellant; 
100 pounds of hydrazine would be 
sufficient for corrections totaling 
more than 2,200 feet per second, 
which would be adequate for round 
trips to Mars or Venus. 

The attitude-control system would 
include flywheels to apply torque. 
The solar vanes would reduce the 
requirements of these wheels. The 
flywheels would serve, too, to aim 





the camera at the target as the ship 
passed it. The gravitational field of 
the planet would put the vehicle 
into a new orbit that would direct 
it back toward earth, and the same 
procedures would be followed on 
the homeward journey as when the 
vehicle was outward bound. 

As it came back into the earth’s 
atmosphere, the re-entry vehicle 
would be discharged. This would 
deliver the camera containing the 
fine-grained, slow film bearing the 
desired picture. 

The detailed study of how all this 
might be done was made by the 
M.I.T. Instrumentation Laboratory 
in collaboration with the Avco 
Corporation for the re-entry vehicle 
designs, the Lincoln Laboratory of 
M.I.T. for the study of communi- 
cations and pre-impact radar track- 
ing, and the Reaction Motors Di- 
vision of the Thiokol Chemical 
Corporation for the consideration 
of the micro-rocket for velocity 
corrections. Among Alumni who 
were active in the project were: 
Richard H. Battin, ‘45, Philip N. 
Bowditch, '46, John Dahlin, '52, 
Paul R. Karmel, '57, J. Halcombe 
Laning, Jr., ‘40, Richard E. Mar- 


shall, °51, Leon J. Ricardi, ‘54, 
Harold H. Seward, 54, and Milton 
B. Trageser, ’51. 

“As difficult as the problems of 
long-term reliability and of achiev- 
ing the necessary operating life at 
first seem,” Mr. Trageser has writ- 
ten, “it is my feeling that the re- 
quirement for perfection in con- 
ducting a complex interplanetary 
operation is the most difficult tech- 
nical problem. This feeling results 
from observing that an interplane- 
tary probe can operate in a very 
relaxed manner, and that its equip- 
ment is not exercised excessively. 
At the same time, the probe is a 
complicated device. The program 
in the computer must operate the 
probe on its journey, relying on 
the accuracy of the analysis and the 
execution of the relationships be- 
tween the computer, its compo- 
nents, and the communication 
channel if one is effectively used. 
All of this work must be carried 
out impeccably, without error in 
sign, wiring, or placement and in- 
terpretation of data. Yet, there is 
no really complete method for 
checking the system out without 
actual space flight.” 
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AUTOMATIC MACHINES? 


If you are looking for an opportunity to use all of your 
engineering training and ability in a wide variety of inter- 
esting and challenging development assignments, this is the 
position for you. 

Our engineering department, which is a separate division 
of the company reporting to the President, is organized so 
as to permit a maximum of latitude to each engineer. You 
will be identified with your project through to the construc- 
tion, testing and installation. No one is confined to a detail 
of a larger problem. 

Our company, now 45 years old, has about doubled in size 
each five years for the last twenty and still is growing fast. 
A new million dollar engineering facilities building is under 
construction at our Glenview location. Extra employment 
benefits include a comprehensive group insurance program 
and a liberal Savings and Profit Sharing Plan. 

We are seeking mechanical engineers or electrical engi- 
neers who are interested in design work. 

For a convenient interview appointment please call 
AR 6-8500 or write to Mr. W. H. Seidel, Director of Per- 
sonnel at the address below. 


Sea STEEL STRAPPING COMPANY 


Was” 


2600 N. WESTERN AVE., CHICAGO 47, ILL. 
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Students’ Parents Inspect the Institute 





MORE PARENTS than were expected visited M.1.T. 
on the April “Parents’ Weekend” arranged by students 
led by Jerome H. Grossman, ‘61, and Frederick A. 
Jancewicz, 61. Displays of students’ work, demonstra- 
tions by the Faculty, special lectures, and a program 
of athletic and musical events kept hundreds of in- 
terested visitors busy. Each of the Institute’s five 
schools had a luncheon, and James R. Killian, Jr., 
'26, Chairman of the Corporation, addressed a capac- 
ity crowd at a banquet on Saturday night, April 23. 





Hundreds of parents registered . . . heard Prof. Hans Mueller and toured laboratories . . . then took in a charity carnival. 





A charity carnival in the Rockwell Cage, arranged by 
Alpha Phi Omega, followed the banquet, and The 
Tech estimated the carnival crowd at 2,700. 

In addition to such favorite attractions as the Tech 
Nickel Plate railroad (see page 34), a display of space 
vehicles, missiles, and jet engines in the lobby of the 
main entrance intrigued both the parents and their 
student guides. More than two dozen industrial con- 
cerns helped the Department of Aeronautics and 
Astronautics arrange this exhibit. 





From New York Life’s yearbook of successful insurance career men! 


JIM M’CLOSKEY— 
found a direct line to larger 
income in the phone book! 


Jim M’Closkey started his career as a New York Life 
agent “without one prospect and less money—and with 
an income requirement of $600 per month.” 


“I picked up the phone book and started calling people at 
random until I got my first appointment,” Jim recalls. He 
went on to sell almost a half-million dollars of insurance 
the rest of that year. 


Since then, Jim has built his business up to nearly a mil- 
lion dollars in sales a year. Jim is enthusiastic about his 
future, confident of his ability to increase his income even 
more. He fully expects to qualify for the Million Dollar 
Round Table, one of the highest achievements in insur- 
ance, by the end of this year. 


If you or someone you know would like information about 
this kind of a career with New York Life, write: 
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JAMES 0. 
M’CLOSKEy 
New York Life 
representative 

at the San Jose 

California 2 
General Office 









Education: 


B.B.A, ~oyola Univer 


» 1953 oe 
,nployment Record: Joined 
ew York Life "57. Member 
Star Club and Top Club 
(Organizations whose members 


are leading a 
gents 
Company) of the 








New York Life 


Insurance @ylio Company 


College Relations, Dept. A-26 
51 Madison Avenue, New York 10, N. Y. 
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How Curtis helped a design engineer 
“BEAT THE HEAT” 


This single universal joint in a 
ribbon-stripping machine was 
operated at a 34° angle. The 
joint heated up, wear was ex- 
cessive. (Curtis Joints have been 
tested at angles up to 37°, but 
we do not recommend angles 
greater than 30°.) 


Curtis engineers recommended 
a double Curtis joint, which re- 
duced the angle to 17° per joint. 
Result: no overheating, im- 
proved efficiency, longer life. 


You can depend on Curtis 
engineering in any problem of 
angular power transmission. And 
you can depend on 


CURTIS UNIVERSAL JOINTS because our 


catalog torque and load ratings are substantiated by constant tests 
under production conditions. 


€ CURTIS 


UNIVERSAL JOINT CO., INC. 
86 Birnie Avenve, Springfield, Mass. 
As near fo you as your telephone 
EXCLUSIVELY A MANUFACTURER OF UNIVERSAL JOINTS SINCE 1919 


14 SIZES ALWAYS IN STOCK 
Ye” to 4” O.D. 


(6” joints on special order) 


Not sold through dis- 
tributors. Write direct 
for free engineering 
data and price list. 





—— 
a 


ASK THE 
AEROFIN MAN 


for the practical solution 
to your problem of 


HEAT EXCHA NGE 


in heating, cooling, 
air conditioning or process 





Ae ROFIN CorroraTion 


101 Greenway Ave., Syracuse 3, N.Y. 
Pioneers in Light-Weight, Extended Surface 
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THE UNITED STATES IN THE WORLD ARENA, 
by W. W. Rostow, Professor of Economic History at 
M.I.T.; Harper & Brothers ($8.75). Reviewed by Louis 
M. Lyons, Curator of the Nieman Foundation at Havr- 
vard University. 


THIS IS a searching examination of America’s capac- 
ity to meet the crucial test of her position in the 
world. Professor Rostow first reviews the history of our 
performance in past crises, with emphasis on World 
War II, the depression, and the postwar challenge of 
the Soviets. He delves beyond economic and political 
analysis to reflect on what he calls our “national style,” 
that is, our characteristics as a people, conditioned by 
our history and continental environment. He sees our 
national style as the strategic key to our history, de- 
termining our response and performance on great na- 
tional issues. To these reflections, he brings some 20 
years of an economist’s studies, reinforced by much ex- 
perience in public programs. 

Rostow sees our problem primarily in terms of keep- 
ing the Soviets from dominating the world. But essen- 
tial to this is imaginative support for and intelligent 
influence upon the rapidly rising new and uncommit- 
ted nations. To meet the test that world pressures now 
pose will require a shift from our Nineteenth Century 
style of a self-contained people, to one with the will 
and understanding to mobilize its strength, includ- 
ing its intellectual resources, to see the world whole 
and to deal adequately with its urgencies. In brief, 
he believes we can manage it. He rests his optimism 
largely on the strength of America’s “sense of demo- 
cratic mission.” But it is going to take effective adjust- 
ment to new conditions that will demand more of our 
national leadership, and more to support the national 
interest, both for our present protection and to insure 
a satisfying future. 

There have got to be changes, notably in our atti- 
tude toward public versus private activity, as Rostow 
sees it; and it is going to take a lot of doing to bring 
them about fast enough to shape a world that we and 
our children are going to want. 

Our present position is handicapped, in Rostow’s 
book, by the failure in recent years to put enough of 
the national capital into defense and social needs. His 
nonpartisan realism adds effect to his explicit criticism 
of the Eisenhower administration’s commitment to re- 
ducing the role of the federal government and its 
budget, in a period when world conditions demanded 
an opposite policy. His most precise prescription for 
our need is the necessity to allocate more of our wealth 
to the public sector and apply austerity to our private 
consumption. This parallels J. K. Galbraith’s analysis; 
but for Rostow it is not in terms of an affluent society, 
but of the inexorable demands of global responsibility. 
But economics is only part of the answer. Rostow deals 
provocatively with the human factors, such as the es- 
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sential role of the individual, even in a bureaucracy, 
and the effect of traditional habits and individual 
choices upon the vitality and performance of the na- 
tion. A key to his requirements for a successful na- 
tional future is that Americans be candidly informed 
cf crises by their leaders, and induced to the fullest 
possible participation in national policy. 

This is a tightly written but wide-ranging book, free 
of technical jargon, with a relaxed style that provokes 
hard thinking on the practical answers to the necessary 
evolution of the American society. 


THE BIRTH OF A NEW PHYSICS, by I. Bernard 
Cohen; Doubleday and Co., Inc. (95 cents). Reviewed 
by Nathan Sivin, ’52, of Harvard University. 


“ODD AS it may seem, most people’s views about 
motion are part of a system of physics that was pro- 
posed more than 2000 years ago and was experimen- 
tally shown to be inadequate at least 1400 years ago.” 
So begins this new work by I. Bernard Cohen, Profes- 
sor of the History of Science at Harvard University. 
By his long experience at planning and teaching a 
“Historical Introduction to the Natural Sciences” 
course in the General Education Program at Harvard, 
he is uniquely qualified to contribute to the Physical 
Science Study Committee’s series of books “within the 
grasp of the young student or layman.” 

This new physics was born from an old one; the 
book begins with a rapid survey of Aristotelian physics 
and Ptolemaic astronomy. The remainder of the book 
is built around the work of Copernicus, Galileo, 
Kepler, and the final grand design of Isaac Newton. 
The scientific achievement of each of these innovators 
is assessed with some precision, in the light of the 
greatly expanded historical knowledge of recent years. 
Now that more is known of medieval science, for in- 
stance, we can see that Galileo was far from being the 
first outspoken critic of Aristotle’s mechanics — which, 
as Cohen shows, does not diminish his stature a whit. 
Similarly, lucid discussions of the limitations of Co- 
pen:icus’ and Kepler’s systems of the universe, and of 
the parallel work of Newton’s contemporaries, make 
the whole context of the development of mechanics 
clearer. 

This book is, most of all, interesting. An informal 
style, the use of simple and effective diagrams and 
photographs to illuminate technical points, and a 
number of illustrations of the effect of the new physics 
on the contemporary imagination, appeal to those who 
are primarily interested in the cultural implications 
of the scientific revolution. A not unrigorous treatment 
of theoretical issues, and numerous quotations from 
the works of the four men, recapture, especially for 
those readers who love physics, some of the excitement 
of innovation. 


LOW-LEVEL IRRADIATION, Symposium Volume 
No. 59 of the American Association for the Advance- 
ment of Science (1515 Massachusetts Ave., N.W., 
Washington 5, D.C.; $3.75). Robert A. Dudley, °51, 
contributed the section on the natural and artificial 
radiation background of man to this effort to reduce 
public confusion about global fallout and implica- 
tions of nuclear war. 
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Institute Yesteryears 











25 Years Ago... : 


ON JUNE 3, 1935, there took place the Institute’s 
first Alumni Day, the arrangements for which had 
been entrusted to a committee of the Association 
capably chairmanned by Hamilton L. Wood, ’17. 

In the morning came an “Alumni Institute of Pro- 
fessional and Industrial Progress,” which took the 
form of round-table discussions participated in by 
staff members of the various Departments, including 
a special symposium to mark the 50th anniversary of 
the granting of the first degree in Electrical Engineer- 
ing. 

There followed group luncheons of the various 
Courses, and a special luncheon tendered by President 
Karl T. Compton for attending Honorary Secretaries 
and the Presidents and Secretaries of M.1.T. Clubs; 
and in the afternoon opportunity was provided for in- 
spection of the laboratories and other newer Institute 
facilities. 

The day closed appropriately by the holding of the 
60th Annual Banquet of the Alumni Association at 
Symphony Hall, as a prelude to the Pops. 


@, The next morning at Symphony Hall, commence- 
ment exercises marked the graduation of the Institute’s 
68th class. Of the total of 560 degrees awarded, 380 
went to bachelors of the Class of 1935 and 180 to can- 
didates for advanced degrees, namely: 25 doctorates of 
philosophy and 11 of science, 142 masters of science, 
and two certificates in public health. 

The academic procession was led by Alexander 
Macomber, '07, who had been the 35th President of 
the Alumni Association in 1928-1929; and next came 
President Compton and the commencement speaker, 
Dr. Isaiah Bowman, President-elect of Johns Hopkins 
University. At the head of the long procession of de- 


*To Frank A. Pickernell, 85, who later became Chief Engineer 
of the American Telephone and Telegraph Company; and who 
presided at the organization meeting of what is now the M.I.T. 
Club of New York, held July 8, 1895, at the Central Roof Gar- 
den, No. 143 Liberty Street. 


gree candidates marched Walter H. Stockmayer, 
President of the Class of 1935, and its three elected 
marshals: Hal L. Bemis, Henry Fiske King, and Don- 
ald C. Gutleben. 


@ On June 24, the Institute mourned the passing of 
Isaac White Litchfield, 85, for 30 years Secretary of his 
class and from 1908 to 1917 the fourth editor of 
The Review. 


50 Years Ago... 


ON JUNE 5, 1910, President Richard C. Maclaurin 
was being congratulated upon the occasion of his 40th 
birthday. 


@ On June 7, 1910, at Huntington Hall in the Rogers 
Building on Boylston Street, there was held the grad- 
uation of the Institute’s 43d class. Of the total of 273 
degrees awarded, 251 went to bachelors of the Class of 
1910 and 22 to candidates for advanced degrees. Of the 
273 degree recipients, eight came from foreign coun- 
tries, and 135 (nearly half) from Massachusetts. 

There was no commencement speaker but, as The 
Review noted, “Representative theses from each of 
the [eleven!] Courses were read by the best student in 
each Course.” 


75 Years Ago... 


AS THE year 1884—1885 drew to a close, the crusad- 
ing editor of The Tech entered a plea on behalf of 
the incoming Class of 1889. “At the beginning of each 
year,” he wrote, “there is a great worry and loss of 
time to students, especially to freshmen coming from 
a distance who are unfamiliar with Boston, in select- 
ing rooms and boarding-places for the winter. 

“The plan adopted by the Faculty, of having noth- 
ing to say or do in this matter, has great advantages; 

. . but its drawbacks are manifest. 

“According to the Catalogue, good board may be 
obtained in and around Boston for six to eight dollars 
a week, but the majority of students find that it 
amounts to considerably more than that. . . . Most of 
the ‘six to eight dollar’ places convenient to the Insti- 
tute deteriorate rapidly as to food; so wise boarders 
get a good room and take their meals out, and can 
change rapidly when the fare grows tiresome. 


“The advantage claimed by philanthropists for this 
(Concluded on page 46) 
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ENGINEERING CORPORATION 
2503 WASHINGTON STREET. CANTON, MASS. 
Harowtp Hinpman ’39 II 


INSTRON 
offers 

a new 
dimension 

in precision 
materials 
testing 








The “new dimension”? It’s Instron’s capacity to do more 

. . and do it more accurately. Here are a few examples: 

Instrons today are being used to test materials ranging from 
acetate to zirconium with electronic precision . . . to study 
single metal crystals to reveal new facts about the nature of 


twinning . . . to test high strength steel . . . to examine single 
fibers of cotton, wool, and human hair . . . to obtain accurate 
yield points in fine wire . . . to record toughness of paper, using 
special digitizer and print-out equipment . . . to study memory 
effects and physical properties of plastics . . . to examine special 
alloys at high temperatures. 

Instron’s “‘new dimension” — its capacity to do more things 
more accurately — enables R & D programs to move ahead 


faster, often into areas unapproachable with conventional 
testing equipment. 


Georce S. Burr ’41 VIII 











New Books from the Technology Press 


Word and Object 
By Willard Van Orman Quine 
A treatise on language, its acquisition, its translation, its 
referential apparatus, and the objects to which it refers, 


with reflections on logic and ontology that take account of 
the nature of verbal behavior. 294 p. $5.50 


The 3-j and 6-j Symbols 
By Manuel Rotenberg and others 
Extensive tables of the Wigner 3-j and 6-j symbols which 
include entries for any parameter less than or equal to 8 
units of angular momentum. Power-of-prime-factor nota- 
tion is used for convenience of further computation. A forty- 


page introductory section defines and discusses the properties 
and uses of the 3-j, 6-j, 9-j, and 12-j symbols. 512 p. $16.00 


The American Civil Engineer : Origins and Conflict 
By Daniel H. Calhoun 


A study of the development of the profession of civil engi- 
neering in the canal- and railroad-building years of early 
19th-century America. 295 p. $5.50 


Dynamic Behavior of Thermoelectric Devices 
By Paul E. Gray 


The first published report that investigates the small-signal 
dynamic behavior of thermoelectric devices. 136 p. $3.50 
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William H. Coburn & Co. 
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CHAUNCY HALL SCHOOL 


Founded 1828. The School that specializes in the preparation 
of students for the Massachusetts Institute of Technology. 


Ray D. Farnsworth, Principal, 533 Boylston Street, Boston, Mass. 


Institute Yesteryears 
(Concluded from page 44) 


system over dormitories is that living in small familie: 
has a better moral effect than living together in larg: 
numbers. Although this is so, it must be remembered 
that it is only a lucky few who get into families witl 
whom they desire to become intimate. . . . 

“The erection of dormitories where cheap, comfort- 
able rooms and good fare can be obtained seems to 
be the best provision [but] if, for any reason, dormi- 
tories are not feasible, a bureau of information ought 
to be established at the Institute, where a student can 
get reliable references; thus loss of time may be pre- 
vented.” 


92 Years Ago... 


IN JUNE, 1868, 13 members of the Institute’s first 
class were graduated — one in Mechanical Engineer- 
ing, five in Civil and Topographical Engineering, six 
in Geology and Mining Engineering, and one in Sci- 
ence and Literature. The form of their diplomas wit- 
nessed that each was a “Graduate of the Massachusetts 
Institute of Technology in the Department of 
peeled hh 64 > 08 ”; for not until three years later was 
the designation “Bachelor of Science” adopted. 

These historic — and fortunate — 13 were not sub- 
jected to formal commencement exercises; they ob- 
tained their diplomas simply by calling at the 
Institute office. 
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and the prophet replied: 
"It is well to give when asked, but it is 
better to give unasked, through understanding.”* 





Gifts by Will 


Massachusetts Institute of Technology 





The tale is told of Almustafa, the prophet, who, having awaited for many years the 
ship that would return him to the place from whence he came, was making the final 
descent to the shore when the folk of Orphalese crowded about him. They besought 
him before departing to “disclose us to ourselves, and tell us all that has been shown 
you of that which is een birth and death.” 

With words of wisdom, an answer appropriate was given to the woman holding a 
baby, to the ploughman, to the merchant. Begged one, “Speak to us of GIVING,” and 
the prophet replied: 

“It is well to give when asked, but it is better to give unmasked, through 
understanding; 

And to the open-handed the search for one who shall receive is joy greater 
than giving. All you have shall some day be given; 

Therefore give now, that the season of giving may be yours and not your 
inheritors’.” 

Through the years the prophet’s words have held true, for even today he who “through 
understanding” includes the MASSACHUSETTS INSTITUTE OF TECHNOLOGY as 
a beneficiary in his will can experience thereby a two-fold satisfaction. The successful 
culmination of his search for a worthy recipient and the anticipated results his generosity 
will assist in accomplishing. These satisfactions give an added value to the span of man’s 
days and project his usefulness to his fellowmen far into the future. 

The Massachusetts Institute of Technology because of the high quality of the education 
given its students, its effective research work for aiding America in peace as well as in 
war, and the high character of its governing body and academic staff qualifies as an insti- 
tution for serving our American ideals for the present and in the years to come. 

But the search, the finding, and the anticipated accomplishments are not enough; for 
without the properly-worded record, man’s plans for the future may go awry. Hence the 
prophet’s importuning, “— give now,” should be heeded. The giving need not be an 
immediate physical transaction, for written directions replace the spoken word when the 
speaker is no longer t, and a donor can frequently make by will a gift which is 
larger than he can while living. Truly, “# is well to give when asked, but it is better 
to give unasked, through understanding.” 

A booklet “Gifts by Will,” outlining different forms of bequests to M.LT., is available 
to you or to your attorney by writing to: 














Director of Development 
Massachusetts Institute of Technology 
Cambridge 39, Massachusetts 
* “The Prophet” by Kahlil Gibran 
P 
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Nothing approaches the G-R Admittance Meter in simplic- 
ity, ease of use, versatility, and accuracy for admittance, im- 
pedance, and VSWR measurements at frequencies from 20 
to 1500 Mc. 

Its design is basic... three coaxial lines, one containing a 
™\~ conductance standard, one a susceptance standard, and one 
“for connection to the unknown, are fed from a voltage source 


* WIDE FREQUENCY RANGE... 


at a common junction point. Each of the lines contains an 
adjustable loop which samples the field within the line. In 
making measurements, these loops are adjusted for a null 
with the aid of an appropriate null detector. (G-R Type 
DNT Detector recommended.) At null, the settings of the 
conductance and susceptance loops times a multiplying fac- 
tor established by a third loop gives the value of the unknown. 


. 20-1500 Mc; direct reading from 41-1500 Mc; 


useful for matching to 2000 Mc. 


* DIRECT READING RANGES that are independent of frequency 
Conductance: 0.2 to 1000 millimhos 
Susceptance: +0.2 to +1000 millimhos 
With %4-wavelength line between unknown and Meter, scales become direct 
reading in Resistance from 1 to 50002, and Reactance from =lto +5! 


* EASY TO USE. 


- no sliding balances to chase... 


only three levers to adjust 


* UNCOMPLICATED CONSTRUCTION guarantees long, reliable 


Type 1602-B 
Admittance Meter... 
$295 


Se 


A tribute to the Admittance Meter’s versatility is its use at Grumman Aircraft, 
Bethpage, Long Island. Grumman engineers were faced with the problem of 
making accurate measurements on developmental aircraft antennas without in- 
fluencing, by their physical presence, the antenna’s radiation pattern or im- 
pedance characteristics. As a solution, they mounted an Admittance Meter, a 
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operation and insures that basic 3% accuracy will be held indefinitely. 
* SMALL, LIGHTWEIGHT, PORTABLE... . ideai for antenna 
measurements 
* A WIDE VARIETY OF ACCESSORIES available to extend 
versatility: 
Balun for measurements on balanced lines and circuits. 
Component Mount for measuring circuit elements. 
Terminations for measuring reflection coefficient. 
Adaptors ranging from BNC to 3%-inch rigid line for 
measurements with any connector system. 
Oscillators and detector systems for complete frequency 
coverage. 


G-R Unit Oscillator, and DNT Detector System inside an aircraft model. Pull 
cords connected to the Admittance Meter’s controls were run out to a remote 
point where the operator could make his measurements without disturbing the 
setup. By adjusting the cords and using a surveyor’s transit to read the instru- 
ment scales, accurate measurements could readily be made. 
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